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THE STOCK MARKET PLUNGE: WHAT
HAPPENED AND WHAT IS NEXT?

Tuesday, May 11, 2010

U.S. HOUSE OF REPRESENTATIVES,
SUBCOMMITTEE ON CAPITAL MARKETS,
INSURANCE, AND GOVERNMENT
SPONSORED ENTERPRISES,
COMMITTEE ON FINANCIAL SERVICES,
Washington, D.C.

The subcommittee met, pursuant to notice, at 3 p.m., in room
2128, Rayburn House Office Building, Hon. Paul E. Kanjorski
[chairman of the subcommittee] presiding.

Members present: Representatives Kanjorski, Ackerman, Sher-
man, Capuano, Hinojosa, Miller of North Carolina, Scott, Bean,
Klein, Perlmutter, Donnelly, Carson, Foster, Adler, Kosmas; Gar-
rett, Lucas, Manzullo, Royce, Biggert, Capito, Hensarling, Camp-
bell, and Neugebauer.

Ex officio present: Representatives Frank and Bachus.

Also present: Representative Moore of Kansas.

Chairman KANJORSKI. This hearing of the Subcommittee on Cap-
ital Markets, Insurance, and Government Sponsored Enterprises
will come to order. Pursuant to committee rules, each side will
have 15 minutes for opening statements.

Without objection, all members’ openings statements will be
made a part of the record.

I ask unanimous consent that Congressman Moore be allowed to
participate in today’s subcommittee hearing. Without objection, it
is so ordered.

Good afternoon. At today’s hearing, we will examine the fright-
ening afternoon of May 6th, one of the most volatile trading days
in history. Within minutes, stock market indices dropped precipi-
tously, erasing more than $1 trillion in capitalization before recov-
ering. While we may not yet have all of the facts about these
events, we must quickly analyze what happened and embrace re-
forms in order to restore market integrity and promote investor
confidence.

Going back to 2003, questions surrounding market structure
have received considerable attention in this subcommittee. Many of
the issues we have previously explored remain just as relevant
today, especially the longstanding debates of man versus machine
and price versus speed.

These prior hearings have also taught me that our regulators
must remain nimble by continuing to adapt market structure rules
to respond to an ever-evolving environment. Technological ad-
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vances have dramatically altered the way Wall Street operates.
Such progress is natural. For the United States to continue to lead
the world’s capital markets, we must continue to encourage innova-
tion.

But change also can have its downside. Many have cited the role
of computers in contributing to and exacerbating last week’s gyra-
tions. In recent years, high-frequency trading has exploded. Barely
a blip 2 decades ago when technology constraints and growth last
crushed the markets, automated traders today move in
miniseconds and make up as much as two-thirds of daily trading
volume. Their decisions to trade or not to trade can produce real
consequences.

We too have moved from a model of two major trading centers
to an electronic network with dozens of marketplaces for trading
equities, creating new headaches for regulators. The ascendency of
computerized trading and automated exchanges in our capital mar-
kets appears to have created a plot as intriguing as “2001: A Space
Odyssey.” Today, however, it is 2010, and we must figure how to
effectively balance artificial intelligence with human judgment.

This hearing will help us to achieve that goal. It can also help
us to determine how to harness technology to create effective audit
trails for regulators.

Somewhere along the way, competition among exchanges, alter-
native trading systems and others has additionally led to increased
fragmentation. As old trading methods have given way to modern
techniques, the rules governing our market architecture have
lagged behind. We now must better integrate our markets.

In this regard, I encourage that regulators and exchanges are al-
ready working together to adapt new rules for creating uniform
single-stock circuit breakers and updating archaic marketwide
trading halts. Most importantly, we must protect investors’ inter-
ests. They deserve fair and orderly markets, which the Securities
and Exchange Commission exists to ensure.

Despite this mandate, the markets were hardly fair or orderly
during last Thursday’s roller coaster ride. In this turmoil, some in-
vestors lost mightily. One recent news story highlights a couple
who lost $100,000 because their trade cleared at the wrong moment
during Thursday’s chaos. This turbulence additionally triggered
costly stop-loss orders for many investors and may have placed oth-
ers in unintended short positions as trades unwound.

The market mayhem also, unfortunately, revealed the arbitrari-
ness of the process for identifying and canceling clearly erroneous
trades. Moreover, the decision to rescind some trades may have ul-
timately benefited those who aided and abetted the plunge. This is
wrong. They placed a bet and deserve to lose.

Although stock values quickly sprang back this time, the experi-
ence may prove quite different next time. A ghost-in-the-machine
scenario in which an enormous computer selloff sparks a vicious
cycle of selling and panic seems completely plausible. To thwart
this doomsday hypothetical, regulators must act with great speed
and great care to promulgate new rules. The SEC has already
begun this process with its January concept release on market
structure.
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In sum, our witnesses can shed light on the 20 harrowing min-
utes of last week’s flash crash. They can also explain how we
should respond to technological advances, increased competition,
and other market evolutions in ways that best protect investors.

I thank each of the witnesses for appearing, especially on such
short notice, and I am eager to hear their testimony.

I would now like to recognize the ranking member, the gen-
tleman from New Jersey, Mr. Garrett, for 5 minutes.

Mr. GARRETT. I thank the chairman, and I thank the witnesses.

Yes, today’s hearing is certainly timely, given the events of the
last week. But in retrospect, considering the work that the regu-
lators have already been doing the last few days, it might have
been wise to wait just a few more days to hold this hearing, to give
our witnesses additional time to gather information more fully and
to analyze the events of the last few weeks so ultimately we could
come here and be fully informed as to this subcommittee’s inquir-
ies.

Broadly speaking as well, in a more ideal situation, I guess you
could say that this subcommittee should be conducting oversights
of the SEC and our financial markets, I guess you would say in a
more proactive way, rather than a reactive way. Until her recent
testimony here with regard to the Lehman bankruptcy, Chairman
Shapiro had testified just twice since she was sworn in. That is far
less frequently than her peers who head other major financial regu-
latory agencies. Never before today has she been asked to testify
on market structure reform, despite the SEC’s ambitious agenda in
this area.

So it is precisely for this reason that Ranking Member Bachus
and I sent a letter to Chairman Frank requesting that this com-
mittee hold one or more SEC oversight hearings and to do it soon—
4 weeks ago, we asked that.

We stated in the letter, “It is our constitutional duty to perform
regular oversight to allow members and the general public to deter-
mine the suitability and impact of the SEC proposals as well as
judge the quality of the Commission’s work in furtherance of its
congressionally mandated mission to protect investors, maintain a
fair, orderly, and efficient market, and facilitate capital formation.”

Clearly, some will say the degree to which the SEC is currently
fulfilling all of the aspects of this mission might be said to be called
into question during at least the events of this last week, which is
why it is important that this subcommittee does examine what
went on. That being said, the events of last week will only serve
to heighten the already politicized atmosphere surrounding the
SEC’s examination overall of market structure.

In another letter, in a comment letter on the Commission’s eq-
uity market structure concept release that I sent to Chairman
Schapiro on April 22nd, I wrote, “While I appreciate the Commis-
sion’s recent efforts to undertake a comprehensive review of our
Nation’s equity market structure, I want to ensure that this anal-
ysis starts from the vantage point of preserving or enhancing that
which makes our equity trading markets strong and that change
is not pursued purely or largely in response to any external pres-
sures on entities.”
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I went on to write, “As an independent, nonpartisan agency, the
SEC has been entrusted with the responsibility to make its deci-
sions based on objective, prudent, and disciplined analysis, and it
is a great responsibility and requires an adherence to a balanced
and data-driven empirical approach to ensure that regulatory ef-
forts focus on those most productive areas.”

Finally, I expressed concern in a letter that, in the concept re-
lease, the Commission’s request for comments respecting the inter-
ests of long-term and short-term investors seems to focus on a per-
ceived conflict between such groups with really no reference to the
critical interdependency between those groups and the overall eq-
uity market structure.

So I am hopeful that the tone of such requests are not really re-
flective of the SEC’s analytical framework, and would rather urge
the Commission to consider that it should be determined that the
additional rulemaking be required and the most successful outcome
would be the one that benefits the synergy relationship as a whole.

So at today’s hearing I will be as interested as everyone else to
hear from both the SEC and the CFTC, as well as representatives
from the other exchanges, to better understand their perspective on
the events of last week. Clearly, concerns over the financial sta-
bility of Greece and other European countries were weighing heav-
ily on investors last week, but it appears that something else may
have factored into the sudden drops in the markets as well.

I am hopeful that today’s hearing will begin to provide clarity as
to what exactly happened, and I am also hopeful that we will begin
to have a measured and thoughtful discussion on what, if anything,
should be done in a regulatory manner to address what happened
then. We should not, however, rush to judgment for the sake of any
political cover in any of this. If prudent steps can be taken to im-
prove the performance of our markets, we should always take those
and be open to new ideas, while keeping in mind throughout our
discussion what potential negative consequences might occur due to
any proposed reforms.

Again, I look forward to all the witnesses’ testimony. Thank you.

Chairman KANJORSKI. The Chair recognizes the chairman of the
full committee, Chairman Frank, for 2 minutes.

The CHAIRMAN. Mr. Chairman, I want to begin by congratulating
you for having this hearing. I think the suggestion by the ranking
member that we should have waited is clearly wrong. The Amer-
ican people are rightly disturbed. The world is questioning it. This
is a very important issue. This need not be the last word. But to
have failed to have a public hearing on these issues right away
would have been to not have done our duty, and you are to be con-
gratulated for moving so quickly to begin this process.

I also would say I was somewhat struck when the ranking mem-
ber made two points that seemed to me to be somewhat at odds
with each other: One, that we haven’t had enough hearings in
which members of this committee can criticize the SEC for over-
regulating, which is essentially what he was talking about; and
two, that we should respect their independence. He has a right, ob-
viously, to be concerned that the SEC is being more activist in its
regulatory agenda than the previous Administration had been. I
welcome that. I think that what they are doing is very appropriate,
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and in fact I think hearings, with the frequency which we have had
them, have been a useful way to do that.

I also want to note that one of the issues we need to be address-
ing—and I will be talking about this later—is there are some inno-
cent victims here. There are individuals who had invested in Amer-
ican stocks, as they have been urged to do, who suffered losses
through no fault of their own, and I think we should continue to
look at what could be done by way of compensation.

Finally, it is clear that we have the interaction here of some
technical issues plus the crisis in Europe. I welcome—and here,
again, there was a difference amongst some of us; the House Re-
publican Conference had written to Vice President Biden telling
him to stay out of any efforts by the IMF to try to deal with the
crisis in Europe. I am glad that advice was disregarded. I think the
action in which the American officials participated was very helpful
in averting further damage, and we will obviously be looking into
that further.

Chairman KANJORSKI. Thank you, Chairman Frank.

The gentleman from Alabama, Mr. Bachus, is recognized for 4
minutes.

Mr. BAcHUS. Thank you, Mr. Chairman.

The American financial markets are the most modern in the
world. They execute trades more efficiently and economically than
ever before. They are the envy of the world, the fastest and most
liquid in the world.

However, some of the innovations, high-frequency computer-driv-
en trading across multiple platforms and forums, does create the
possibility of the events that we witnessed last week.

All innovations bring problems but also progress. Our challenge
is to find a solution that addresses the problems, but does not de-
stroy the benefits. In my opinion since, really, January, the SEC
has done this. They have acted in a measured way, and I think the
meeting yesterday was most appropriate. As the full Financial
Services Committee ranking member, I did say that we probably
should wait until at least the trades were completed to meet and
let you have an opportunity to respond, and I think you have done
so appropriately. But we are here, and whether they we are here
today or 2 days from now is, I think, probably irrelevant.

Rational concern, rising risk, and a technically over-bought mar-
ket that had raced ahead 70 percent in the past year resulted in
a skittish market, increased volatility, and an environment subject
or vulnerable to panic.

Any number of events could have contributed to the market
plunge last Thursday. We have all read the laundry list of what
could have happened, what may have happened, or it could have
been a combination of things. But I think what is safe to assume
is without some preventive measures, they can happen again, be-
cause any number of things, as were mentioned, could precipitate
such an event.

In fact, prior to last Thursday, on April 27th, you had a smaller
event occur, not of the velocity or steepness or quickness, but you
have had similar events happen in individual stocks, but none as
widespread as last Thursday. However, I think because of the dra-
matic and suddenness of last week’s event, there is something con-
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structive in that, and although it undermined investor confidence,
I think it clearly pointed out the need for action.

In January of this year, the SEC, to its credit, voted unani-
mously to move forward with a broad review of equity market
structure and issued a concept release seeking public comment on
such issues as high-frequency trading, collocating trading termi-
nals, dark liquidity, market quality metrics, and the fairness of the
market structure.

Last Thursday’s events, I believe, give the SEC the political clout
it needs to take action to institute measures to help insulate the
markets from what has been described as electronic meltdown, and
I think it has brought a consensus among the exchanges. It won’t
be a total cure, nor will there ever be, but it is a good first move
or good preventive measure.

As we move forward, my only advice is to be cautious. Solutions
are likely to take careful thought and time, and I commend the ex-
changes and the SEC for the good start on Monday. It is more im-
portant to get it right than it is to get it done quickly and with less
precision.

I will close by saying when you see the type of temporary anar-
chy that we witnessed last Thursday, it is appropriate to take some
preventive measures. With our children and grandchildren, we take
a timeout, and I think that we are establishing a procedure similar
to that with our markets when they do lapse into what we wit-
nessed last Thursday. It restores our children’s sanity, and I think
these preventive measures you proposed will restore investor con-
fidence and a certain amount of stability to the markets.

So I commend you for what I have witnessed in the last 72
hours. You have done a commendable job.

Chairman KANJORSKI. The gentleman’s time has expired.

The gentleman from New York, Mr. Ackerman, is recognized for
2 minutes.

Mr. ACKERMAN. Thank you, Mr. Chairman.

I have been advocating for the reinstatement of the uptick rule
for the better part of 3 years, and for the better part of 3 years,
critics of the uptick rule have argued that reinstating the price test
that had been in place for 70 years would have had little or no
practical impact on protecting our exchanges and America’s inves-
tors from nonsensical, irrational, and arbitrary runs.

Then the Dow lost 1,000 points in a matter of minutes last
Thursday, despite the New York Stock Exchange’s circuit breaker
protections, and apparently as a result of a well-intentioned SEC
regulation meant to encourage more faster trading that mandates
electronic trades bypassing exchanges that cannot guarantee the
investors the best price for a particular stock.

In other words, the SEC’s regulation NMS overrode the New
York Stock Exchange’s protection mechanisms, exacerbated a non-
sensical, irrational, and arbitrary run last Thursday, a run that
briefly wiped out $1 trillion, a run that the uptick rule would have
prevented.

I hate to say I told you so, so I won’t. Instead, I will say what
I have been saying for years. I will say that the uptick rule would
have prevented the Dow’s 1,000 point plunge last Thursday. I will
say that investor confidence is of paramount importance to our
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markets and the ability of our economy to recover from the deepest
recession since the Great Depression. And I will say, instead, that
in the wake of last Thursday’s events, if our regulators don’t re-
institute some type of meaningful, permanent, across-the-board
price test similar to the uptick rule very soon, investors will have
very little confidence in our markets and in our regulators, and I
can’t say that I blame them.

I yield back the balance of my time.

Chairman KANJORSKI. Thank you very much, Mr. Ackerman.

We now have the gentleman from California, Mr. Royce, for 3
minutes.

. Mr. RoyceE. Thank you, Mr. Chairman. I appreciate the time
ere.

I am not sure the uptick rule would have done anything to stave
this off at all. In terms of the studies I have seen—and I under-
stand the SEC is still going to take the balance of the week to give
us the triggering event, and I know that they are sorting through
40 different market participants, market centers here, in order to
try to glean that information.

But in the meantime, let me make some observations. One is
that I think if you ask the average American investor what is im-
portant, he would say an orderly, well-functioning, trading environ-
ment. I think she or he would say that there is a little bit of appre-
hension in terms of what has happened in the past in the market.

I am going to go back to October of 2002 when Bear Stearns sent
an order to sell $4 billion in stocks in the Standard & Poor’s 500
stock index. They meant to send an order for $4 million, not $4 bil-
lion. Fortunately, at the time, the New York Stock Exchange spe-
cialists saw that and they sent that information back to the Bear
Stearns floor brokers. After all, this was a time when we had spe-
cialists handling and slowing down a lot of these problems. But
they didn’t get it handled before $622 million in stock had been
sold, instead of $4 million.

So that gives us a window back into what has happened in the
past, where I think investors first began to get spooked about what
could happen in the market. Back then, of course, we only had two
dominant centers: the New York Stock Exchange; and NASDAQ.
Now, the SEC is looking at 40 different market centers.

So I think as we go forward, we can look at some of the upsides
that we have seen. The bid-ask spreads have been reduced by the
fact that everything has sped up in the market. In some ways, the
market is more efficient. But we know that Germany and other
countries have looked at ways to look at individual stocks and put
real-time circuit breakers in effect, where if those stocks drop more
than 5 percent, you are going to have a hold; in 5 minutes, you are
going to have a hold after that on transactions as regulators and
market participants focus on what is afoot, in case we have some-
thing like the Bear Stearns errant order back in 2002.

As we move forward, I think we recognize that our markets now
react in milliseconds to events, but they are monitored by humans
who respond in minutes, and in those minutes, you can have the
loss of billions of dollars of damage.

Let me also say that I don’t think the members here are criti-
cizing the SEC for overregulating. I think we want the SEC to reg-
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ulate. I think my concern has been that market knowledge and ex-
perience is greatly lacking at the agency. As myself and my col-
leagues have said in the past, it is overlawyered at the SEC.

We had the observations during the Bernie Madoff and the Alan
Stanford Ponzi scheme cases, where we heard from Mr. Markopolos
about the problems at the SEC. And we are hoping that culture
can be changed as the SEC looks into this particular problem as
well, and reengineering the oversight, and perhaps putting into ef-
fect better circuit breakers to handle this problem.

Thank you, Mr. Chairman.

Chairman KANJORSKI. Thank you, Mr. Royce.

Now, we will hear from the gentleman from California, Mr. Sher-
man, for 2 minutes.

Mr. SHERMAN. Thank you, Mr. Chairman.

I think the issue before us is, what is the social utility of high-
frequency trading. Should it be limited? Should it be taxed? Or do
we benefit from enormous quantities of money moving in and out
of a stock for a few minutes?

We are told that the meltdown will cause no lasting harm. I
think this is shortsighted. Investors for many years will be de-
manding a risk premium for what they perceive as a market that
can go crazy, at least for an hour or half an hour, and we will be
told that with a few patches, the system will work fine in the fu-
ture and this could never happen again.

Sure.

In our society, we have allocated some of the smartest business
and computer minds to Wall Street. We are told that they should
earn the highest rates of return on their intellectual capital of any
profession because they allocate capital to our real businesses.

But what does that have to do with high-frequency trading? Is
high-frequency trading a necessary part of allocating capital to real
businesses, or is it a parasitic attachment in which some smart
people with some fast computers can take a little piece of the profit
that each real investor should get and divert it to themselves? Are
Accenture and Procter & Gamble and 3M better off today as oper-
ating businesses because their stocks are subject to high-frequency
trading?

I would think that what is likely to happen is we will patch up
the present system and tell the American people not to worry. But
I hope, instead, that we will take a look at high-frequency trading
and see whether it should be limited or subject to just a small tax
to recognize that there is a social cost to this activity and it is
something that we might want to discourage so that real investors
reap the profits on Wall Street.

I yield back.

Chairman KANJORSKI. Thank you very much, Mr. Sherman.

The gentleman from Texas, Mr. Hensarling, for 3 minutes.

Mr. HENSARLING. Thank you, Mr. Chairman.

I certainly agree this is an important hearing. Any time $1 tril-
lion of market value disappears in a matter of minutes and a lot
of small investors are hurt, we need to have a congressional hear-
ing. To the extent that we are going to receive answers today from
our panel, then I applaud the timing of the hearing. To the extent
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we are hindering the panelists from finding those answers, then I
question the timing of the hearing.

Frequently, when we have extreme market volatility, the cry
goes out, somewhere quick, “Let’s shoot the computers.” I have
never really agreed with that particular position, although I do
have an open mind that perhaps some reprogramming may be in
order. Specifically, I do believe that we at least need to look and
examine the desirability of having stock-specific circuit breakers
across all of our markets, and certainly, there is an open question
on the impact of canceling trades. How many folks ended up with
unintended short positions while arguably adding needed liquidity
in a sinking market?

But at the end of the day, I think we should tread very, very
carefully in this space. Improved technology, rule MNS, have
brought great benefits to trading: more competitive markets; cheap-
er trades; and really a democratization of investment opportunities.
But more importantly, I believe that we need to look beyond simply
the mechanics of the panic and look to its likely underlying cause,
that being the international debt crisis that is first manifesting
itself in Greece. A number of media outlets have spoken to this.

We had a CBS-AP report, “Greek Debt, Trader Error Eyed in
Market Selloff,” on May 6th: “Traders were not comforted by the
fact that Greece seemed to be working towards a resolution of its
debt problems. Instead, they focused on the possibility that other
European countries would also run into trouble.”

Wall Street Journal: “Many traders worried about the economic
situation in Europe. The Dow had already been moving lower as
television screens displayed scenes of rioting on Greek streets.”

Fox Business quoted a managing director of Nye Capital Part-
ners: “The tone and tenor of the global debt crisis has taken over
the market. Everything else has taken a back seat.”

So there is an open question among many in our investing public
whether or not we are on the road to becoming Greece ourselves,
given that the deficit has increased tenfold in just 2 years, and the
President has put forth a budget that will triple the national debt
in 10 years. There is fear that Greece is the preview of coming at-
tractions to the United States, and no matter how many well-de-
signed exits you have, no matter how many well-trained ushers you
have, no matter how well-designed your exit plan, if people in the
theater sense that something is smoldering, you cannot ultimately
remove the conditions of panic.

Thank you, Mr. Chairman. I yield back.

Chairman KANJORSKI. Thank you, Mr. Hensarling.

We will now hear from the gentleman from Georgia, Mr. Scott,
for 1 minute.

Mr. Scort. Thank you, Mr. Chairman. I think what we have
here is a clear example of how we as a society have become more
the servants of the machine that was created to serve us. Our tech-
nology has now far surpassed our human ability to keep up with
it.

I think we have to move with caution, to make sure we get the
right causes of this problem, to understand that our foremost obli-
gation at this point is to make sure we have investor confidence,
that the American people have confidence in our system.
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So it is important that we listen to you: The Securities and Ex-
change Commission, you have to make it work; the Commodities
Trading Commission; NASDAQ; the Chicago Mercantile Exchange;
and, of course, the New York Stock Exchange.

But we have a very complex system. We have nearly 50 markets.
We have hundreds of millions of computers that are making these
sales in megaseconds, far outpacing our human capacity to deal
with it. If we do get the circuit breaker concept, we have to make
sure how that is going to work. Will it do the job? What is impor-
tant here is to move carefully and thoughtfully to get the right cor-
rection to this problem. The American investors and the world in-
vestors are depending on us.

Chairman KANJORSKI. Thank you, Mr. Scott.

We will now hear from Mr. Perlmutter for 2 minutes.

Mr. PERLMUTTER. Thank you, Mr. Chairman. I just would like to
remind the committee and the panelists that in the financial re-
form bill that we passed to the Senate, we were sort of directed to
this nanotrading high-frequency trading issue by some of our prior
hearings; and there is a section of the bill, section 7304, asking the
SEC and other regulators to take a look at high-frequency trading
and its impact upon the markets. The good news is, it is in the bill.
The bad news is that Thursday hit us before there was any action
on the bill.

I know that the regulators have been looking at this under their
own authority, and I would encourage them to continue to do this.
I am surprised by my friends on the other side of the aisle who
question whether it is too early to look at this. We should be look-
ing at this high-frequency trading; 5,000 trades per second, how do
you manage something like that? That is the real question. In the
blink of an eye, by a mistake or by an intentional act, whatever it
might be, boom, this country lost $1 trillion over 20 minutes.

My friends on the other side of the aisle complain about the
spending and all this stuff by the Obama Administration; when, be-
cause of failures in the market, because of sales and failure of the
uptick rule, not having those kinds of things, we lost $17.2 trillion
in the last 18 months of the Bush Administration. Since the Obama
Administration has come in, we have gained about $6.5 trillion
back. We lost $1 trillion last Thursday, and then have gained most
of that back.

There has to be a real good understanding of the algorithm-driv-
en nanotrading that we have. It has benefits, Mr. Hensarling is
right, the liquidity that it brings. But certainly if you were on the
wrong side of that sale, you lost a lot of money, and we can’t have
that in this system.

I yield back, Mr. Chairman.

Chairman KANJORSKI. Now, the last presenter, Mr. Foster, for 2
minutes.

Mr. FOSTER. Thank you. I want to thank the chairman for hold-
ing this important and timely hearing.

As a high-energy particle physicist, I spent many years program-
ming and debugging large systems of high-speed digital logic com-
puters. So the fact that large interconnected processing systems, in-
dividually programmed by very smart individuals, exhibit complex
and erratic behavior when they are simply thrown together, does
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not surprise me at all. However, the fact that these complex sys-
tems are put in control of a large and important section of our
economy, without sufficiently robust testing of their interoper-
ability and immunity to coherent instabilities is an outrage.

The absence of systemwide circuit breakers to limit the damage
when a single element or set of elements malfunctions is indefen-
sible, as is the absence of uniform legal clarity when it comes time
to bust trades that have been made on a clearly erroneous basis.

Part of the problem that we are facing is the mismatch between
the time scales of human thought and machine action. While the
logic of circuit breakers and market pauses to restore liquidity has
been understood for decades, we see now that it must be imple-
mented on a time scale of computer trading and it must be imple-
mented uniformly across a wide variety of trading platforms.

The race towards lower latencies and higher-speed trading shows
no sign of abating. Startup companies are already developing trad-
ing and matching engines based not on clusters of computer serv-
ers, which will be too slow to compete, but on dedicated pipeline
logic based on field-programmable data arrays that will typically
perform a dedicated calculation 100 times faster than a dedicated
computer processor.

In particle physics, these venues for years have been used to per-
form specialized calculations at high speed. I have personally spent
years using them to stabilize large numbers of particles traveling
near light speed around the circumference of a giant particle accel-
erator.

So while a market pause of 5 seconds may be appropriate to re-
store liquidity for today’s trading algorithms, using today’s tech-
nology, a market pause of only 50 milliseconds may be appropriate
when the next generation of technology comes on line. We have to
stay ahead of the technological curve and have to institutionalize
appropriate interoperability and stability tests before new compo-
nents and algorithms are brought on line.

The reason that secondary capital markets exist is to provide a
reliable and transparent means for investors to appropriately profit
from their wise investments in the real economy. Events like those
of last Thursday where $1 trillion disappeared and then re-
appeared in the financial markets destroys that transparency and
destroys confidence and are simply unacceptable.

I thank you, and I yield back the balance of my time.

Chairman KANJORSKI. Thank you, Mr. Foster.

Now, we will move to the panel. But I want to make an observa-
tion that the issue is not one of decline in stocks. The issue is vola-
tility. While some stocks like Accenture fell from $40 a share to
just pennies, others, like Sotheby’s, soared. On Thursday, the Auc-
tion House reported a $2.2 million quarterly loss. Its shares went
from $34 to over $100,000 within minutes. Something was clearly
wrong.

That is the reason that some 2 hours after that break, Chairman
Schapiro, I had the pleasure of calling you, and you were so kind
as to take that call, where we could structure this public meeting.

I say that because, as you know, I stated to you I thought that
we would have a much more disturbed population as a result of the
happenings on Thursday. I am happy that it does not seem to re-
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flect that in the marketplace. But I am sure that has something
to do with the way you and Mr. Gensler as regulators have handled
this and publicly stated what you are doing.
So I commend you. I thank you for taking the time out to take
the call on Thursday and to be here today on such short notice.
Now, we are going to charge you with the opportunity within the
next 5 minutes of reducing your statement to 5 minutes, as best
as possible, and tell us in its entirety what caused this problem,;
what can be done about this problem; and how we can get started.
We now would like to hear from Chairman Schapiro.
Accompanying Chairman Schapiro is Mr. Robert W. Cook, Direc-
tor of the Division of Trading and Markets, United States Securi-
ties and Exchange Commission.

STATEMENT OF THE HONORABLE MARY L. SCHAPIRO, CHAIR-
MAN, U.S. SECURITIES AND EXCHANGE COMMISSION, AC-
COMPANIED BY ROBERT W. COOK, DIRECTOR, DIVISION OF
TRADING AND MARKETS, U.S. SECURITIES AND EXCHANGE
COMMISSION

Ms. ScHAPIRO. Thank you, Mr. Chairman. I hope I won’t dis-
appoint you.

Chairman Kanjorski, Ranking Member Garrett, and members of
the subcommittee, I appreciate the opportunity to testify con-
cerning the market disruption that occurred last Thursday. As you
mentioned, I am joined today by Robert Cook, the Director of the
Division of Trading and Markets at the SEC, who has been deeply
involved in the analysis of the market events.

The sudden evaporation of meaningful prices for many major ex-
change-listed stocks in the middle of the trading day is unaccept-
able and clearly contrary to the vital policy objective of maintaining
fair and orderly financial markets. The SEC is working around the
clock to identify the causes of this sudden spike and to make
changes which will help prevent disruptions of this type in the fu-
ture.

On May 6th, the Dow Jones Industrial Average dropped more
than 573 points in just 5 minutes. As quickly as the market
dropped, it suddenly and dramatically reversed itself, recovering
543 points in approximately a minute and a half. Many individual
securities experienced much larger swings in their trading activity
and certain trades were executed at absurdly low prices.

Pursuant to exchange rules, after closing, the equity markets
worked out a common standard to cancel trades effected at prices
sharply divergent from prevailing market prices. The exchanges de-
termined to cancel any trades from 2:40 p.m. to 3:00 p.m. at prices
60 percent away from the last trade at or before 2:40 p.m.

Today, the SEC has more than 100 people working tirelessly on
this issue. We are sorting through literally millions of trades and
carefully comparing timing and activity across markets to isolate
the cause or causes of the spike. We will take action to change any
aspects of our market structure which may have contributed to the
extreme volatility.

We have made progress in our ongoing review and can provide
some preliminary findings.
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First, while we cannot yet definitively rule out the possibility of
a “fat-finger” error, our own review and reviews by the relevant ex-
changes and market participants have not uncovered such an error.

Second, there have been reports that one or more exceptionally
large orders in certain stocks may have preceded and helped to
trigger the broader decline. However, there does not yet appear to
have been any unusual prior securities trading that would have
triggered the broader market decline.

Third, while some have focused on the role of the E-Mini S&P
500 future in leading the market decline and recovery, it must be
recognized that the fact that stock prices follow futures prices
chronologically does not necessarily suggest what may have trig-
gered the price movements. Given that the E-Mini futures price fell
by more than 5 percent in a few minutes and then quickly recov-
ered all of the 5 percent decline, it should be no surprise that the
broader stock market indices showed similarly fast and similarly
large declines and recoveries.

Finally, at this time we have not identified any information con-
sistent with computer hacker or terrorist activity.

Ultimately, we may learn that the extraordinary disruption in
trading was the result of a confluence of events, which, taken to-
gether, exacerbated what already had been a down day and led to
an extraordinarily steep price drop and recovery. However, we con-
tinue our efforts to identify the triggers and will share them with
the public as they are identified.

Earlier today, the SEC and the CFTC announced the creation of
an advisory committee that will, among other things, work with us
in reviewing appropriate regulatory changes in response to the
events of May 6th, and the staff of our agencies intend to provide
that committee with our preliminary findings next week.

Last Thursday’s events could be likened to many dominos falling,
and while we are all understandably focused on why the first dom-
ino fell, it is equally important to understand why so many others
fell as well. T believe we will eventually pinpoint the triggering
events, but it is fair to say that disparate exchange rules and trad-
ing conventions caused many more dominos to fall than should
have.

For this reason, the SEC convened a meeting yesterday with the
leaders of six exchanges and FINRA, where we agreed to strength-
en cross-market circuit breakers, circuit breakers that will not un-
necessarily interfere with market activity, but that will pause trad-
ing while the markets check for technical problems and recover li-
quidity.

We also reached general consensus on the need for stock-by-stock
circuit breakers. I expect later today we will further refine when
those circuit breakers might be triggered and for how long.

Further, we are also committed to creating a sound framework
for better handling the breaking of erroneous trades.

I believe all these actions can help to prevent a repeat of Thurs-
day’s remarkable market volatility. But these are only interim
steps. We must quickly consider what additional steps are nec-
essary to strengthen our market structure and minimize future dis-
ruptions.
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We have already launched initiatives that will address many of
the issues illuminated last week. Earlier this year, we issued a con-
cept release on market structure that solicited public comments on
steps to minimize short-term volatility and systemic risk. We also
formally proposed creating a large trade reporting system to en-
hance the Commission’s surveillance and enforcement capabilities.
And we have proposed strong broker-dealer risk management con-
trols when a broker allows a customer direct access to our markets.

In order to help regulators keep pace with technology and trad-
ing patterns, we have also been working on a proposal to create a
consolidated order tracking system, or consolidated audit trail.
Within the next few weeks, I expect the Commission to consider
this proposal, which would capture all the data needed for effective
cross-market surveillance. This will significantly improve our abil-
ity to conduct timely and accurate trading analyses for market re-
constructions and complex investigations like that which is cur-
rently underway.

In conclusion, the SEC is making progress in its ongoing review.
We will ultimately find the cause or causes of the disruption and
will put in place safeguards that will help prevent the type of un-
usual trading activity that occurred last week.

I look forward to working with you on these issues in the coming
weeks, and, of course, we would be pleased to answer any ques-
tions.

[The prepared statement of Chairman Schapiro can be found on
page 114 of the appendix.]

Chairman KANJORSKI. Thank you very much, Madam Chairman.

Next, we have the Chairman of the Commodity Futures Trading
Commission, Chairman Gensler.

Incidentally, Mr. Gensler, thank you very much for responding,
too, as quickly as you did. Fortunately, I did not have to call you,
because I did not think it stretched to the futures market. That be-
coming apparent, it is good that you can be here as a corollary reg-
ulator so we can get to the bottom of this.

Mr. Gensler, you are under the same restrictions, hopefully to
give us about a 5-minute presentation so we can get to questions.

STATEMENT OF THE HONORABLE GARY GENSLER, CHAIRMAN,
U.S. COMMODITY FUTURES TRADING COMMISSION

Mr. GENSLER. Thank you, Chairman Kanjorski, Ranking Member
Garrett, and members of the subcommittee. I am pleased to be here
alongside SEC Chair Mary Schapiro, with whom we have been
working very closely and diligently since last Thursday to explore
and see what we can find out about the events.

Before I turn to those events, let me just say something about
the stock index futures market. Stock index futures trade on cen-
tralized exchanges and they are based upon the broad market
index. The total outstanding is about $360 billion. This compares
to the approximately $13 trillion of the overall equity markets;
however, stock index futures do play an integral role to the pricing
of the overall market. The largest contract, the E-Mini S&P 500
contract, trades on the Chicago Mercantile Exchange. It is about 80
percent of that market, and we will focus on that a little bit in our
testimony.
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There are procedures on that contract, and I want to mention
four quick procedures that are risk-management procedures to en-
sure the orderliness of the market.

First, electronic trading systems on all of the markets for these
contracts reject orders priced outside of a narrow band, about a 1
percent band up or down.

Second, the exchanges actually have maximum order sizes. Con-
gressman Royce mentioned something from years ago, but today,
only about a $100 million transaction can be entered. The average
transaction, though, in the E-Mini is about $330,000 in size.

Third, exchanges have something that limit stop-loss orders, and
I can get more into that in the testimony.

Fourth, they also have something which is a market pause, a 5-
second pause if the order book gets out of balance. In fact, last
Thursday, that 5-second pause occurred exactly when the market
bottomed.

In terms of the preliminary review, we are looking at millions of
trades. The CFTC, fortunately, has all of the trading data entered
into our systems by the very next morning because under our act,
we are able to get that from the exchanges. I think it would be
good, and I know the SEC is working on that, but the staffs of our
agency, the SEC, and the exchanges have looked at it and it is a
very ongoing process.

Let me mention four things, though. May 6th started turbulent.
You can think of an airplane in turbulent skies. It was very turbu-
lent that day with the economic news emanating out of Europe.
Volatility pricing was pricing up. It had actually gone up about 60
percent interday from Wednesday to Thursday on some measures.

Further, the futures markets and other markets are so inter-
twined that stock index futures looked to other price signals from
all of the other markets, and there were a lot of markets coming
in with signals that were showing risk premiums were widening.
Currency markets were volatile, and small capitalization equity se-
curities began declining sharply. Between 2:00 p.m. and 2:20 p.m.
East Coast time and by 2:24 p.m. East Coast time, there were 8
securities that were exchange-traded securities that were already
off 50 percent in the preceding 24 minutes.

Other price signals started to come in after 2:30 p.m.—some of
the large markets started to delink under what is called a self-help
program that you will hear about a little later, NASDAQ and some
of the others. So some of these signalings kept coming in.

Our own review of trading data shows that somewhere starting
around 2:40, some of the most actively traded participants in the
futures market, the high-frequency traders, started to limit their
participation around 2:42, 2:43, and so forth; and that is exactly
when that V was happening as some people were limiting or even
withdrawing from the market.

Another factor, in the midst of this, one large investor executed
a hedging transaction, a bona fide hedging transaction in the E-
Midji, in the size that on normal days would move through the mar-
ket. It was about 9 percent of the volume during the period down
and up. But that was also—and may have had some participation
within this.
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So between 2:40 and 2:45, the market did go down 5 additional
points. At 2:45 and 28 seconds, this 5-second pause happened on
the Chicago Mercantile Exchange. This was so the order book could
get sort of rebalanced in the computer, and in fact, that was the
bottom. The SPDR, which is the exchange-traded fund that is a se-
curity but trades in the market, bottomed 7 seconds later. The cash
markets bottomed all in the next minute, the 2:46 minute. And
then you saw the market move back up.

Exchanges and market participants have asked this question
about a “fat-finger” mistake. The exchanges have looked at it close-
ly. We have reviewed some of their work, of course, and have not
found the “fat-finger” issues, similar to what Mary said earlier in
that regard.

Despite the high volatility, the clearinghouses and the settlement
and the margin posting all worked, both Thursday and Friday. So
the plumbing or the backside of this worked. But we continue to
review May 6th with the SEC, particularly how the S&P futures
traded in relation to the cash market and, to the extent of that
trading, keyed in on some of the other indices. And as Mary said
earlier, we set up this morning a joint advisory committee that will
be issuing a preliminary staff report early next week and hopefully
convening that committee to actively look at recommendations.

With that, I look forward to working with this committee and
taking your questions.

[The prepared statement of Chairman Gensler can be found on
page 85 of the appendix.]

Chairman KANJORSKI. Thank you very much, Mr. Chairman.

I will take the first set of questions.

I think I heard you say, Madam Chairman, that there will be an
answer to this within a reasonably short period of time, within a
matter of weeks. Is that what you anticipate?

Ms. ScHAPIRO. I didn’t actually give a timeframe. I said we will
get to the bottom of this. I think we will be able to determine what
the initial triggers were. That is going to take time. There were 66
million trades on May 6th, covering 19.5 billion shares of stock.

You think about what happened in 1987 when the market had
its largest move in history and the Brady Commission was created.
There were a tiny fraction of the number of trades that we have
experienced today, about 600 million shares of stock compared to
19 billion shares. So that took several months with a dedicated
group of people working on it.

We will move as quickly as we can, but I can’t give you a date
when we will have any final answers. But we will. We will make
them public. Next week, we plan to give preliminary findings to
our new advisory group, and we will make those public at the same
time.

Chairman KaNJORSKI. That is a very important question. In
order to have the stability in the market, I think that we should
not withhold anything from the public, because if we do, we are apt
to get all the conspiracy theorists very busy and very active, and,
as you know, you could imagine almost anything. But you cannot
rule out any particular cause at this point; is that correct?

Ms. ScHAPIRO. I think that is fair to say. We have not found evi-
dence of terrorist activity. We have not found evidence of computer
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hacking or a “fat finger” or a particular large trade that drove the
markets initially. But we are not ruling anything out at this point.
And that is one reason we want to make some preliminary findings
available next week, so the public can have confidence that we are
moving forward.

Chairman KANJORSKI. What is the possibility that tomorrow the
same thing could happen?

Ms. ScHAPIRO. I have to say it is not impossible. There is no rea-
son to expect that it would happen tomorrow. But that is one rea-
son, with quite a sense of urgency, we brought all of the markets
to Washington yesterday to start to work on some solutions to the
problem, focusing in particular on stock-by-stock circuit breakers.

Chairman KANJORSKI. So it is reasonable to assume, without
knowing the absolute cause of this event, you could put new rules
in place and organize the regulators and the markets to prevent a
similar occurrence of this in the future, even before we get to the
final cause?

Ms. ScHAPIRO. Exactly. I think it is important to understand the
initial cause or triggering events. I think it is critical. We know
what the damage was that was done. We need to put in place the
mechanisms that can prevent that from happening again, while we
continue to diagnose the source of the problem.

Chairman KaNJoORsKI. I will ask this as a joint question between
the two of you, but do you have any suspicions that it was done
for profit or some other means by a group or conspiracy group of
any kind, or is this just a glitch in your opinion, if you have one?

Ms. SCHAPIRO. I don’t think we have evidence—and, of course, I
will let Chairman Gensler speak to this as well—that this was
done in any kind of a malicious way. I think what my inclination
is is that we have a widely dispersed equities market in the United
States, several members have mentioned the number of trading
venues, and we had different rules and conventions applying in
those different markets that allowed for activity to be transmitted
rapidly from one place to another without everybody following the
same protocols.

Mr. GENSLER. We may find that there is something that our en-
forcement arm has to take up, and we have been very active as of
Thursday afternoon putting out a special call under our act to large
participants. There are about 250 participants in this E-Mini con-
tract during the course of the critical 20 to 30 minutes. We have
been investigating most closely the 10 largest shorts and the 10
largest longs in that market, but we are looking at others as well.

I think it was sort of the turbulence in the skies added with a
lot of signals that were coming in, that markets do work on, as
they say, fear and greed, and in those critical moments, I think in
a sense, the fear took over. There was a second factor, that indi-
vidual stocks were breaking further down, and that is an issue that
we are talking about.

Ms. SCHAPIRO. Mr. Chairman, if I may add, we have fully inte-
grated our enforcement group as well into the analysis, and they
have sent out a number of subpoenas so that we can look at par-
ticular activity in very granular detail. Of course, if there is any-
thing there, we will be following up on it.
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Chairman KANJORSKI. As you know, we have passed in the
House the regulatory reform bill and it is now pending in the Sen-
ate and being acted upon. There have been some individuals, par-
ticularly some United States Senators, who have suggested that
there may be a remedy to be had that we could include within the
reform, regulatory reform provision.

Do you see that as a possibility? I guess the open question I want
to ask: Do either of you see a need for additional authority as regu-
lators to ultimately get to the solution to this problem?

Ms. ScHAPIRO. I think, Mr. Chairman, that we believe we have
the authority that we need with respect to the issue of circuit
breakers and potentially imposing stock-by-stock circuit breakers.
We certainly have the authority we need to create and develop with
the markets a consolidated order audit trail which will facilitate
our work greatly. And the other issues that come out of the events
of Thursday, looking at whether market orders should be limited
in certain circumstances or how do we deal with canceled trades
going forward, I think we believe we have the full authority we
need there.

Coming out of our broader review of market structure, it is pos-
sible that we will need to come to Congress for some kind of au-
thority, but I can’t even predict at this point what that may be.

Mr. GENSLER. I would say, Mr. Chairman, I think that since
markets are so interrelated—securities, futures, but also the over-
the-counter derivatives marketplace—I think the reform this com-
mittee has moved and hopefully Congress will move on over-the-
counter derivatives will give us a greater window, because right
now, our full review is on the listed securities and, of course, the
futures markets, but not the over-the-counter derivatives that may
have played some role on Thursday as well.

Chairman KANJORSKI. Thank you very much.

Now, the gentleman from New Jersey, Mr. Garrett.

Mr. GARRETT. Thank you, Mr. Chairman, and I thank the panel-
ists again.

Just following up along that last line, I guess I was a little con-
fused by some of the comments from the Senate, which often hap-
pens, as well. You had Senator Dodd saying we need to get in place
our bill, meaning the bill you just referenced, and have the Presi-
dent sign it so we can have the tools to protect our economy from
these kind of events, sort of implying that we do need to pass that
legislation and give you that authority.

Then, in the same breath, he also said, “I don’t think you need
the legislation in this area.” My guess is you need the regulators
to step up and make sure that this high-frequency trading, this
flash trading that is going on, that is something that clearly we
ought to take a look at.

So on the one hand, he was saying we need more statutes and
more laws, but on the other hand, I think he recognized what you
just said, Madam Chairman, that you have the authority in all
these areas to address the situation.

Ms. ScHAPIRO. We believe we have the authority to address these
events. Again, there may be issues that arise as we work through
the market structure concept release, all the many issues we have
raised there with respect to high-frequency trading, volatility, and
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other matters that might require us to come to you for legislation.
But with respect to these issues, and circuit breakers in particular,
we have a high level of confidence.

Mr. GARRETT. Let’s go to the circuit breaker situation for just a
second. I was just in Manhattan yesterday, meeting with a number
of my constituents who work in that area, and there are, as you
can anticipate, a number of rumors that are out there right now.
So maybe you dispelled one, and that is that it was hackers. Maybe
you can dispel another. But will you be using your emergency au-
thority in order to implement these rules? That will be the first
question.

Ms. SCHAPIRO. First of all, we don’t have final rules constructed
yet. And, one of the reasons we brought the markets to Washington
to discuss here in some detail and then to charge them with going
off and coming back with recommendations is that we want the
deep expertise and knowledge that they have from running market-
places every single day.

I think we are likely to do this through exchange rule filings pri-
marily that would come to the Commission for approval. We under-
stand the need for adequate time for programming computer sys-
tems, and for educating other market participants with respect to
how the rules would operate.

Mr. GARRETT. Okay. I will just throw out—here is an easy one
probably, as far as the rumors that are out there, is that if you
were going to suggest circuit breakers as far as percentages of devi-
ation of around as small as 2 percent, where some of those traders
would say that’s just woefully too low.

Ms. SCHAPIRO. We very much understand that issue. And that is
why again the exchanges are really assisting with how to fine tune
both the level of change in the stock price, over what period of
time, whether it’s done off a rolling average or off the prior day’s
close, and then what period of time for a pause that gives the
human being a sufficient amount of time to make decisions that
they need to make about whether algorithms are not operating cor-
rectly, whether there is additional liquidity that can be brought
into the marketplace. So those are all the issues we are discussing.

Mr. GARRETT. I thought that was a simple question. So the an-
swer is, “maybe?”

Ms. ScHAPIRO. There is complexity to it. So I can’t tell you it
would be 2 percent over 5 minutes in price changes. We are just
not at that point yet.

Mr. GARRETT. Okay. Now, you also said, you all there at the
table, have set up a joint advisory committee? I am not sure—

Ms. ScHAPIRO. That is right.

Mr. GARRETT. That is right, a joint advisory committee? And who
all is on that joint advisory committee?

Ms. ScHAPIRO. We selected people who have expertise in markets
and market microstructure in particular. So we have two former
CFTC Chairs: Susan Phillips, who was actually the first woman
appointed to Chair of a financial regulatory agency at the Federal
level by President Reagan; and Brooksley Born, also a former
CFTC Chair. We have David Ruder, a former SEC Chair who went
through the market break in 1987 and its aftermath; Jack Bren-
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nan, the former CEO and chairman of Vanguard, a very large insti-
tutional investor.

Mr. GARRETT. I think my time is running out. Just quickly, do
you have any current market participants other than—

Ms. SCHAPIRO. Actually, we have a current market regulator,
Rick Ketchum, who spent time at both NASDAQ and the New York
Stock Exchange. We did not want to have people who have a very
direct vested interest in advising the Commission, although this
group’s deliberations will be fully in public and all of our meetings
will be public, but we tried to pick people, particularly the aca-
demics, Maureen O’Hara from Cornell, Robert Engel from NYU.

Mr. GARRETT. It might just be good to have some of the partici-
pants who are actually involved and up-to-date—

Ms. SCHAPIRO. They are very involved. They will present to this
group. They will submit information to the group.

Mr. GARRETT. One last—but you get my point on that area, my
concern there?

Ms. SCHAPIRO. Yes.

Mr. GARRETT. And in the last 10 seconds here, the chairman in-
dicated that he phoned you about 2 hours after this all occurred.
You are now asking the participants, the regulated entities, to re-
spond back in 24 hours from yesterday. One of the questions I had
over what happened yesterday is, if Congress could call you within
2 hours to begin the process to find out what’s going on, did you
have the authority actually to e-mail out immediately to all 40 or
50 entities and say, we want to have an answer back from you just
like you did yesterday from them?

Ms. SCHAPIRO. I spoke with the heads of the major exchanges on
Thursday, through Thursday evening, all day Friday, and our
staffs were in minute-by-minute contact virtually the entire day
Saturday and Sunday. I did not want to bring them to Washington
on Friday. I thought they needed to be there when their markets
opened to handle any other fallout or issues that might have come
from Thursday. But Monday morning was a good time. I wanted
everybody in the room together. I didn’t want ad hoc e-mails with
loose ideas. I wanted people together so that we could think
through what the issues were and how we might best solve them
as a group.

Mr. GENSLER. And we, too, were talking directly to our ex-
changes by 1 a.m., which, I guess, would have been Thursday
night. On Friday, we had our first memo from the Chicago Mer-
cantile Exchange analyzing this contract. We had the entire data
set loaded into our computers by 9:30 Friday morning.

Mr. GARRETT. Okay. I appreciate that.

Chairman KANJORSKI. The gentleman’s time has expired.

Now, we will hear from the gentleman from California, Mr. Sher-
man.

Mr. SHERMAN. Thank you, Mr. Chairman.

Volatility leads to perceived risk. Perceived risk leads to higher
cost of capital for real businesses in the real America. If we had
markets in which all the profits accrued to real investors, I think
that would be appealing to those making real investments in real
American companies. In contrast, a market in which Procter &
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Gamble can drop to 1 cent is not appealing to those who want to
provide real capital to real companies.

Most of the testimony here simply assumes that we are going to
let people keep doing what they are doing unlimited and untaxed
and we are going to patch up the system in the hope that it won’t
happen again. This is like the reaction if we had an unplanned ex-
plosion of nitroglycerin. If that explosion took place in a mining op-
eration or something else socially useful, we would say, let’s have
better regulations so that we can get that social utility of the nitro-
glycerin without having it explode in an unplanned way. But if this
inherently risky nitroglycerin had an unplanned explosion because
kids or gamblers were playing with it, we might instead say, how
can we somewhat reduce the risk of an inherently risky activity?
We would ask, why are we allowing this activity to take place? So
it raises the question of whether high-frequency trading serves a
social purpose.

Imagine—Chairman Schapiro, imagine if somehow by magic we
created a world in which those investing in U.S. stocks actually
held them for a couple of hours before they sold them or went short
for a couple of hours before they covered, and let’s say that applied
to Procter & Gamble or 3M. How would the employees of Procter
& Gamble or 3M—what catastrophe would they face if the stocks
of their companies were not subject to high-frequency trading?
Would that help those employees in those operating companies, or
would there be some cataclysmic problem if high-frequency trading
did not apply to those companies?

Ms. ScHAPIRO. Congressman, let me first of all agree that the
purpose of our capital markets is to help companies raise capital
to create jobs, to help our economy grow, and that investors who
commit their capital to those markets get to share economically in
that growth and development. We have lots of questions about
high-frequency trading and its role in our capital markets. It’s one
reason we have exposed many of the issues related to high-fre-
quency trading for public comment and—

Mr. SHERMAN. Madam Chairman, I know you have many ques-
tions. I have one question, and it is my time. What catastrophe
would occur to the employees of Procter & Gamble if the stock of
that company was not subject to high-frequency trading?

Ms. ScHAPIRO. I don’t know that any catastrophe would. There
are those who will argue perhaps on the next panel that high-fre-
quency trading adds significant liquidity in the marketplace so that
when those Procter & Gamble employees want to sell, it is easier
for them to do that.

Mr. SHERMAN. Now, to what extent do you agree with the view
that those high-frequency traders are just parasites on the market?
You have a market in which real investors are buying and selling
and then people come into that market and grab a little piece of
the profit for themselves who are not engaged in real investing.

Ms. SCHAPIRO. I guess I can’t really answer that question.

Mr. SHERMAN. So they may be parasites; they may not be. And
I will ask you to answer that for the record because I am going to
go on to the next question. Would a tax of 1/20 of 1 cent per $1,000
be sufficient to disrupt the business model of those who are en-
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gaged in high-frequency trading so that they would substantially
diminish the amount of high-frequency trading?

Ms. SCHAPIRO. I honestly don’t know the answer to that question;
so I will be happy to think through and—

Mr. SHERMAN. I will ask you to think it through, and then we
will have the argument that if we don’t have the casinos on our
Main Street so they will play the casinos in Monte Carlo, but I
would say that if all the American markets trading American
stocks were insulated from most of this high-frequency trading that
is where real investors would want to go, and if over in Dubai,
somebody wants to bet for a millisecond on what happens on the
U.S. markets, at least it is not American minds, American com-
puters, or the American markets put at risk. And I believe my time
has expired.

Chairman KANJORSKI. Thank you very much, Mr. Sherman.

Now, we will hear from the gentleman from Alabama, the rank-
ing member of the full committee, Mr. Bachus.

Mr. BAcHUS. Thank you, Mr. Chairman.

When the steam engine came along, it hit a lot of livestock and
a lot of the farmers thought that they should probably do away
with the steam engine. It also set fire to some of the fields. But
we figured out some preventative measures, and we have done
okay with it. Of course, it was replaced by the diesel engine, and
a lot of people thought that was a setback. I kind of think high-
frequency is not such a bad thing.

As I said in my opening statement, you identified some of these
problems back in January and started asking for public comment,
which is what we have always heard you to do. So I think you have
your hands around the problem. How do you—we have gone from
a highly structured duopoly, NASDAQ, not with options, but with
NASDAQ and the New York Stock Exchange. The 40 or now what
I am now hearing 50 different trading platforms. How do you en-
sure the integrity of the markets price discovery without hurting
competition and without degrading those individual models which
all have their strengths and weaknesses. So I would ask both
chairmen.

Ms. ScHAPIRO. It is a great question because there are clearly
challenges associated with our highly automated and highly dis-
bursed and fragmented marketplace. And I think the way we en-
sure integrity is to have those markets linked so investors’ orders
get the best execution that they can, and that is a requirement
under Regulation NMS. But looking forward what we have to do
is make sure that the markets are operating under basically the
same rules so that an investor is not disadvantaged by trading the
same stock in different venues. They should be able to get the best
price wherever they are. And I think the issues that are high-
lighted by Thursday, many of them are addressed—not solved but
addressed well by the creation of single stock circuit breakers that
would allow for the times when the technology gets ahead of the
people by too much, to take a time out and refresh the market-
place. But we have raised so many of these issues in our market
structure concept release because we really do want to explore
them in a thoughtful way.
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While we do that, there are some short-term things I think are
very important for us to do. The circuit breakers are among those.
Dealing with direct access by customers into the exchanges is
something I think we need to deal with and some issues around
dark pools of liquidity and the use of flash orders and others, all
of which we have under consideration right now.

Mr. GENSLER. And I just think that—although it is outside of my
lane a bit, that it is really important that those 40 or so venues,
and it may be 70 in the future, have consistent transparent rules
that are available to the public. If there is a timeout or a pause,
whether it is 5 seconds, milliseconds, or a minute, that it be con-
sistently applied. If you go dark on a stock somewhere, you go dark
elsewhere. You even do it in single stock futures where we co-regu-
late and so forth.

Mr. BAcHUS. And I commend you. I used the word “address” not
“solve” in my opening statement too, because I think we are trying
to address them but you never quite solve all the problems. I also
believe—and both you and your statements, and Chairman
Gensler, you mentioned that there is already a lot of skittishness
in the market, a lot of increased volatility. People are on the edge
of their chairs anyway. So obviously, as I said, it created an envi-
ronment. Do you think we could find—and I suspect that there is
not one contributing cause of this, that it was probably a combina-
tion. Now, you could have had a large trade in the S&P 500 SPDRs
and you could point to that as possibly a part of it, but that doesn’t
mean that wasn’t a legitimate hedging to buy.

Mr. GENSLER. Right. I think, Congressman, in our capital mar-
kets there’s not one king or one czar or something. It is diverse.
That is in a sense the beauty of markets. But I think that this was
a very turbulent time. I think there were a lot of price signals by
2:00 to 2:30 that were going negative. If it was an airplane analogy,
you had the indicator lights now sending charges back. You also
had one of the engines start to not run too well because liquidity
was stepping out of the market. We did see by 2:40, 2:42 a number
of active market makers, even these high-frequency traders were
limiting their capacity. The major exchanges have said their order
books seemed thinner. That means there were less bidders in it. In
addition to that, you had a little extra cargo, this bona fide hedging
program. It was only 9 percent of the E-mini, but it may have had
some factor in this.

Mr. BacHUS. I know the SEC has addressed at least dark liquid-
ity as part of their concept. Do you have any comment, Chairman
Schapiro?

Ms. SCHAPIRO. The only thing I might add to the scenario that
Chairman Gensler ran through is we also saw, because of the
skittishness in the market, I think, a lot of stop-loss orders had
been entered by investors hoping to limit their losses. Those were
run through, and as a result, the market continued to drive down.

So one of the things we want to look at is the use of stop-loss
orders and the use of market orders, which get you a fast execu-
tion, but maybe at a really terrible price, along the lines of the
chairman’s comments at the very beginning. So those are two other
areas.
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Mr. BAcHUS. It seems there should have been some obligation by
the brokers not to execute an order on a $30 stock at a penny. That
is just good—I think that is a fiduciary relationship.

Thank you, Mr. Chairman.

Chairman KANJORSKI. The gentleman’s time has expired.

Now, we will hear from the gentleman from Texas, Mr. Hinojosa.

Mr. HiNoJoSA. Thank you, Mr. Chairman. Thank you for having
this hearing.

Before I make a statement and ask some questions, I ask unani-
mous consent to enter into the record the Joint CFTC and SEC Ad-
visory Committee on Emerging Regulatory Issues, dated May 10,
2010.

Chairman KANJORSKI. Without objection, it is so ordered.

Mr. HINOJOSA. Thank you.

I agree with my colleagues on both sides of the aisle that the
Dow Jones Industrial Average plummeting 990 points, losing 22
percent of its total value cost caused a great deal of concern for
those of us on the House Floor that Thursday afternoon. The S&P
500 dropped 20 percent, falling from 282 to 225 points, and this
was the greatest loss Wall Street had ever received on a single day.

I want to ask a question first of Chairman Schapiro. Was market
fragmentation a key cause of last week’s 990 point drop in the Dow
Jones index?

Ms. ScHAPIRO. Congressman, I don’t think there is any question
that the fact that we have a highly fragmented market is a contrib-
uting factor here and creates challenges. It doesn’t have to be the
result that we had last Thursday if the markets, while dispersed
and many of them, play by the same rules and have the same trad-
ing convention, so that if all of the markets are subject to halting
trading in a stock when it reaches a certain price, then I think we
would not have had some of the fallout that we had last week.

Mr. HiNoJosA. Having a Brady Commission which has made lots
of recommendations, tell me, have any of those recommendations
been put into effect?

Ms. ScHAPIRO. Oh, yes. The actual marketwide circuit breakers
that exist today were a direct result of the Brady Commission’s re-
port in January of 1988. One of the things we are also looking at
jointly between the two agencies is whether those marketwide cir-
cuit breakers that have the market shutting for brief periods of
time when the DOW goes down 10, 20, and at 30 percent shutting
completely need to be updated and modernized, and that is an ef-
fort we are undergoing right now.

Mr. HINOJOSA. So if you could tell me the similarities then of
that October 19, 1987, market crash and give me the similarities,
and i{s) that being investigated so, as you said, that it not happen
again?

Ms. SCHAPIRO. Absolutely. If you look—I actually went back and
looked at the Brady Commission report over the weekend and it is
interesting that their findings are that there were multiple events
that caused the market to decline—I believe it was 26 percent in
October of 1987 on that day. And that is similar, I think, to what
we will ultimately find here, that there were multiple contributing
events. The difference is that trading largely took place at that
time on the NASDAQ stock market and the New York Stock Ex-
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change. There were not multiple trading venues, although there
was trading in the futures markets that was delinked from the
trading in the equity market.

The delinkage issue exists today among the equity market. So we
see another similarity there. We are trying to do the same careful
and thoughtful review of the events that we expect will lead us to
some kind of recommendations that, while not the same as the
Brady Commission, are similar in that they lead us to further
elaboration on circuit breakers, for example, or order types that we
might want to limit going forward.

Mr. GENSLER. I would say one thing, that 23—and I remember
because I was back then in a financial firm—I think one thing is
that 23 years ago, though there were computers back then, there
was nothing like what we have now, and this whole concept of
trading in nanoseconds and microseconds and automated traders.
That is why both of our agencies have active reviews of high-fre-
quency traders that includes looking at issues of co-location, where
they put the computers, where the exchanges are, looking at issues
with regard to account identification and all of the issues in terms
of access to the markets of these high-frequency traders. That is
something really new in this market environment from 23 years
ago.

Mr. HINOJOSA. Chairman Gensler, let me ask you a question,
then, with that comparison you just gave. We need the SEC and
your group, the CFTC, to step up to the plate and ensure that such
market disruptions don’t occur in the future. Do you have enough
funding and authority to prevent such an event from reoccurring?

Mr. GENSLER. I thank you for that. We are a sorely underfunded
agency and actually shrunk about 23 percent in the 8 years before
this Administration. With Congress’ help, we are back to just about
the size of we were 10 years ago, and we have put in a request,
particularly if over-the-counter derivatives reform came into being
to grow significantly from where we are. We do need more enforce-
ment lawyers, cops on the beat, and we need more computer sys-
tems to try to stay up with the automated surveillance that we
need of these markets.

Mr. HiNoJOSA. Do you leave it to—I think my time has been ex-
hausted, and I thank you, Mr. Chairman.

Chairman KANJORSKI. Thank you.

Next, we will hear from the gentleman from California, Mr.
Royce, for 5 minutes.

Mr. RoYCE. Thank you, Mr. Chairman. I think it was a London
economist who wrote—gave us a British perspective. They said
when Congress doesn’t understand or like something like work or
investment, Congress has a tendency to further tax it or legislate
it out of existence, and I was reminded about that when the legisla-
tion was referenced earlier. And I wanted to ask Chairman
Schapiro—there is legislation here in Congress for a transaction
tax on every financial transaction, and I was going to ask you, is
the solution to slow our markets through this transaction tax on
financial transactions, or is the solution to speed up our protections
through real-time circuit breakers? I had mentioned earlier in my
opening remarks the concept that Germany has employed with re-
spect to looking at individual stocks.
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If individual stocks fall more than 5 percent in 5 minutes, then
you have those circuit breakers go into effect until the markets
have sorted it out. And it just seems to me that if we put this
transaction tax on trading, what we are really going to do is pro-
vide less liquidity, and I wanted to ask if that is a valid concern
there and your thoughts.

Ms. SCHAPIRO. Let me, say I have studied the Deutsche Borse in-
dividual stock mechanism, and it informed very much our con-
versation that we had with the exchanges yesterday because my
personal view is that if we can do circuit breakers on individual
stocks, depending upon the velocity with which they are declining
in value, it will allow us to take a timeout for some period of time,
and that every market must honor that timeout, we will have done
a lot to make a difference here.

And I think it is important for us to do that in relatively short
order. I guess tax policy is way beyond my pay grade and really
my depth, but I don’t—I just don’t have a view, I guess, about
whether imposing a transaction tax would be an effective mecha-
nism to slow the market or not. I don’t know what the impact nec-
essarily would be on high-frequency or algorithmic traders.

Mr. ROYCE. My colleagues have brought it up on the other side
of the aisle, so I thought I would pursue that. But let me ask you
another question and that goes to the events on Thursday. Does
this situation justify looking at trying to put all of the markets
under one regulator? You have equities, options, future markets—
they are all interconnected. They are all correlated against each
other. And we passed a regulatory reform bill out of the House last
year which I think moves us in the right direction, but you still
have two separate agencies with two separate sets of rules, and I
just think about some of the studies that I have seen where wheth-
er you are liberal or conservative or in the center, these think
tanks and economists that have looked at this have all asked the
question, if you have the same entities trading the same products
but two different regulators with two different sets of rules, aren’t
you compounding the difficulty here and isn’t this simply the result
of not being able to move forward with real world-class regulation?
Sﬁ) I would like to ask you, Chairman Schapiro, for your view on
that.

Ms. SCHAPIRO. Certainly. Let me just say that the SEC does have
jurisdiction over all of the equity and options markets; we don’t
over the future markets. And I know Chairman Gensler has heard
me say this before, that I think if we were writing on a clean slate,
we would not create the regulatory structure around these instru-
ments or these market participants that we have today and that
there would be efficiencies gained by merger of the two agencies.
But I want to hasten to add that I-—and I was CFTC Chairman
quite a few years ago and I have been around both agencies for
many years. Never in the history of either of those agencies have
I seen closer collaboration or cooperation or willingness to support
each other as we try to get done these things that we think are im-
portant in each of our marketplaces. So while we don’t have a
merged agency, I think we have very—the next best—

Mr. ROYCE. Very good. Let me quickly ask you my last question:
Is there any evidence that the uptick rule would have prevented
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this calamity on Thursday? I recall reading an SEC study which
said that there’s no way that the uptick rule in today’s markets
could be of assistance, but what is your view on that?

Ms. SCHAPIRO. As you know, we did pass a new version of the
uptick rule, a short sale circuit breaker rule that is not in effect
yet, and won’t be until November. It is possible new rules may
have helped to the extent short sellers were active during this time
period, but what we actually understand is that the level of short
selling as a percentage of trading volume during that critical 30
minutes from 2:30 to 3:00 was lower than it was at other times
during the day. So to the extent the sales we saw were long sales,
the uptick rule would not have made a difference.

Mr. ROYCE. So it really seemed to be a lack of liquidity problem?

Ms. SCcHAPIRO. To the extent they were short sales and probably
something we are looking at, it might have made—it might have
had some impact.

Mr. Roycke. Thank you very much.

Chairman KANJORSKI. Thank you very much, Mr. Royce.

And now, the gentleman from North Carolina, Mr. Miller, for 5
minutes.

Mr. MILLER OF NORTH CAROLINA. Thank you, Mr. Chairman.

I assume that the value to our economy of securities markets is
that it matches people with money to invest with people who can
put the money to productive use, and the usual justification for
high-frequency trading is that it adds to liquidity. And I could un-
derstand, for instance, that someone who thought they might buy
a house for an investment but might need to sell it would be reluc-
tant to buy a house because they might have trouble selling. But
I really don’t think, before high-frequency trading, that there was
that much difficulty in unloading a stock.

Is there any evidence that people are more willing to invest in
stocks now because of increased liquidity, that people who really
Want?to buy and hold a stock who actually want to own the com-
pany?

Ms. ScHAPIRO. I don’t want to dodge your question, but I do want
to say this is exactly the kind of issues we are looking at in our
high-frequency trading release, the issues that we published for
public comment and public dialogue. And we want to understand,
what is the role of high-frequency trading? Is there a benefit to our
marketplace? Are the interests of high-frequency trading aligned
with long-term investors or are they at odds with long-term inves-
tors? And if so, because our markets serve the purpose of, just as
you say, allocating capital to useful endeavors and to creating jobs,
we want to make sure nothing is detracting from that. So we are
doing a very deep dive. The comment period just closed about 2
weeks ago, and we are working through those issues now.

Mr. MILLER OF NORTH CAROLINA. A stunning number of trades
are announced every day. Is there any reason to think—and I know
that you are still in the middle of this—that there are more trades,
more purchases every day by people who really want to own a
stock, who want to buy it and hold it and invest in a company? We
used to think of patient capital as being someone who would hold
a stock for years. Now, patient capital seems to be a couple of
hours or less.
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Ms. SCHAPIRO. I don’t know the answer to that offhand, but I
would love to have some research done and see if we could provide
you with more detail. There are—just on this 1 day last week on
Thursday, there were 66 million trades and what percentage of
those were long-term buyers and holders versus high-frequency
traders who held instantaneously, I don’t have an answer, but I
would like to see if we could get one for you.

Mr. MIiLLER OF NORTH CAROLINA. The statistics or the estimates
that I have seen are that 40 to 70 percent of all trades are high-
frequency trading. Is that roughly correct?

Ms. SCHAPIRO. Yes. We have heard those numbers as high as 70
percent.

Mr. MILLER OF NORTH CAROLINA. Okay. Jon Stewart had a piece
the other night showing the number of times that events in the fi-
nancial markets have been called a “perfect storm,” and they seem
to happen every couple of weeks, which is maybe not the idea of
the definition of perfect storm, which is this completely unpredict-
able combination of events that maybe happens every 100 years.
They seem to happen every couple of weeks. In looking at what
happened, can you also look at what else—it seems unlikely that
this very thing will happen again, but something that we had no
reason to think might happen seems to be happening with dis-
turbing frequency. Can you look at destabilizing factors in the mar-
ket generally so that maybe not this perfect storm will happen
again, but other ones also?

Ms. SCHAPIRO. Absolutely, and that is part of our broader market
structure review that we are doing.

Mr. MILLER OF NORTH CAROLINA. Okay. Thank you, Mr. Chair-
man.

Chairman KANJORSKI. Thank you very much, Mr. Miller.

The gentleman from Oklahoma, Mr. Lucas.

Mr. Lucas. Thank you, Mr. Chairman.

And Chairman Gensler, let me thank you for attempting to track
me down on Thursday evening. I was on a plane, but I appreciate
your attempt to call me in my role as ranking member of the Agri-
culture Committee.

You mentioned earlier in one of your comments in reference to
last week that derivatives may have played a role. Chairman
Gensler, is that a hunch? Is that a gut feeling? Or is that some-
thing you potentially see in all those reams of data you are working
through now?

Mr. GENSLER. There are derivatives that are on exchange, fu-
tures, and we can see that data. I think my earlier comment was
just saying that we can’t look right now into over-the-counter de-
rivatives, and with your support and this committee’s support, I
think the bill that you passed out of the House last December
would at least, in the future, in a similar circumstance, allow us
to at least see that data.

Mr. Lucas. Along that line, Mr. Chairman, you have always been
a very vocal supporter of the mandatory exchange trading for de-
rivatives that listed for clearing with little or no regulatory flexi-
bility. After last week’s trading activity and the listed equities mar-
ket, which is, I think we would all agree, about as liquid a market
as you can have, do you still believe that mandatory trading is the
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sensible route to go for over-the-counter derivatives, which are very
illiquid instruments? And thinking about that reduced volume and
reduced liquidity, if there is a wild action or an aberrant trade,
isn’t the potential far more damaging?

Mr. GENSLER. I appreciate the question. I very much still am. I
think that the over-the-counter derivatives market, which dwarfs
the future exchange derivatives market by about 8 to 10 times the
size, no small amount, I think we must bring the transparency
there. Not for all contracts, however. There will be a whole group
of contracts that are customized. There will be a whole group that
aren’t listed, even if they are clearable. But I think that for the
portion of the market that can be listed and has some characteris-
ticsdthat will add transparency, we should have exceptions for block
trading.

If somebody is doing a lower transaction, then it is just reported
afterwards, just as it is in the futures and securities markets now,
but I think that the events of last Thursday are important to look
at. They don’t change my overall view that we need to bring trans-
parency to the off-exchange or over-the-counter derivatives market-
place where we can, not in the customized portion of the market
but in the more standardized portion of the market.

Mr. Lucas. So ultimately, when you do and your good folks over
there and your friends at the SEC grind through all of this and
come up with some sort of a determination, we will have a much
better feel. I just personally still have to believe that having
watched what the Agriculture Committee did and working in con-
junction with Financial Services, trying to be a bit more flexible,
a bit more rational in how we handle these derivatives, I person-
ally think was the route to go. I know ultimately after last week,
we will reassess the situation. But I just wanted your perspective
on that because while both of you have indicated today there was
no “fat finger,” no magic mystery key stroke, no great confusion in
somebody’s software, nonetheless, if whatever did occur could have
such an effect on the most massive, most liquid market in the
world, it does cause concern for me about these other markets,
these other instruments that don’t even begin to approach that.

Mr. GENSLER. And that is why I think it is not only important
that we have strong risk management in the clearinghouses that
the Congress has been supportive of, but also that these exchanges
for derivatives have very strong rules. I think the futures market
has some very important guidance, the four that I have mentioned
earlier in terms of not being able to put prices in in the outset of
a ban; and having the pause, the 5-second pause that happened in
the futures market last Thursday was, in fact, right at the bottom
where the order book got refilled. And the mention that Chairman
Schapiro was talking about of trying to do that across the securi-
ties markets, I support her initiative on that.

Mr. Lucas. One last brief question. If indeed we do determine
what happened, what the odds that it will be something of a pro-
prietary nature where you won’t be able to share that with all of
us and the public?

Mr. GENSLER. We plan to make our findings public both to Con-
gress and this committee. Next week will just be initial findings of
staff. If there was a need to talk about individual trading, informa-
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tion of individual accounts, than we would work with this com-
mittee to do that in the appropriate setting.

Mr. Lucas. I look forward to letting the chips fall where they
may. Thank you.

I yield back, Mr. Chairman.

Chairman KANJORSKI. Thank you very much, Mr. Lucas.

And now, we will here from the gentleman from Georgia, Mr.
Scott.

Mr. Scort. Thank you very much, Mr. Chairman.

First, let me commend you, Chairman Schapiro and Chairman
Gensler. Your presentation certainly gives us all confidence that
you have your hands around the problem. While you are looking for
the causes, you have certainly shown that you have put certain
measures in place to give confidence to investors to keep on invest-
ing with confidence. It seems to me though that what we really
have here is a way we are trying to find to stop a freefall in a free
market in a free economy while it is very important to keep the
markets free. That is the strength of our markets, the freedom. So
as we move with controls, my question has to evolve around this
element that you are presenting as the most basic means of con-
trolling this free market so at the same time making sure it is still
free to function in the beauty and the strength that it has. And
your instrument for doing this apparently is the circuit breaker.

And the circuit breaker basically is a function of time incre-
ments. It is a function of pricing. And I wonder, how would you de-
termine that? Who will determine that? Will it be an increment of
15 minutes if it goes down 5 percent, or would it be 2 or 3 hours
if it goes down 10 or 20 percent? And will it apply across each ex-
change? We have seven of those operative. Or would it apply just
to individual stocks? How simply would that circuit breaker work
and allow still for the freedom of trading?

Ms. ScHAPIRO. Congressman, that is a great question. And I
think it is important to note that we very much believe in the mar-
ket and in the market mechanism, but I don’t think anyone would
argue that when the market went down 900 points in a very, very
short period of time, and 500 points in a matter of a couple of min-
utes, that the real forces of supply and demand were operating. We
clearly had a problem that was related to the fact, in my view, that
we had markets operating under different sets of rules.

We also had some issues about liquidity leaving the marketplace.
Certain types of orders exacerbated that. The use of something
called stub quotes that allowed transactions to be executed at a
penny contributed to that. But clearly, something didn’t work unre-
lated to market forces that we normally applaud and think make
our markets better.

The circuit breakers that we are talking about with the ex-
changes would be designed based on longtime experience in other
markets around the world which already have circuit breakers on
a stock-by-stock basis as well as the experience of, for example the
New York Stock Exchange which already has the equivalent of a
circuit breaker, which I am sure they will talk about in their testi-
mony in the next panel. Bringing in collective experience of all
those markets together with the ultimate approval of the SEC for
any rules that would institute circuit breakers, I think gives us
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some confidence that we will be able to get it right, and if we don’t,
we will have to revisit it and make adjustments.

On a marketwide circuit breaker, as we have in our markets
today that applies across the equities options and futures markets,
both the SEC and the CFTC would ultimately decide whether
changes to those existing circuit breakers are appropriate.

Mr. Scotrt. Part of the problem is the lack of uniformity across
the markets.

Ms. SCHAPIRO. Absolutely.

Mr. SCcOTT. So who in your estimation would be the entity that
would make that determination at the particular time that circuit
breaker goes into effect?

Ms. SCHAPIRO. There are two ways to do it, and the way I favor,
quite honestly, is the one that has people knowing every day when
they walk in that the price of—if a stock moves—and these are just
examples—b5 percent in 5 minutes that the market for that stock
will be shut at every place it trades for a period of 3 minutes or
5 minutes or whatever is appropriate. The certainty of knowing
ahead of time, I think, is of enormous benefit to markets because
they thrive on that kind of certainty about what the rules would
do.

Another way to do it would be to allow a listing market, so if it
is a New York Stock Exchange stock for the New York Stock Ex-
change, to be able to say that we are shutting down or we are
going into slow mode or we are turning off the electronic systems
for 1 minute in this stock and all other markets would have to fol-
low if that doesn’t provide all of the upfront certainty that we get
from circuit breaker.

Mr. ScoTT. Let me just ask, since my time is up, would this cir-
cuit breaker also work for a dramatic rise in price of stock as well
as a lowering?

Ms. ScHAPIRO. There seems to be less appetite, I will say, for cir-
cuit breakers on the upside.

Mr. ScorT. And if you had your druthers, would we have one
centralized entity for determining when the circuit breaker goes, or
would you recommend that each of the major exchanges have their
own individual and that reaction sets in for the others?

Ms. SCHAPIRO. I think there has to be a minimum circuit breaker
that applies across every market that trades for whatever the stock
is or we will have exactly the problem that we had on Thursday.

Mr. Scort. Okay. Thank you, Mr. Chairman.

Chairman KANJORSKI. The gentleman’s time has expired.

The gentleman from Texas, Mr. Hensarling.

Mr. HENSARLING. Thank you, Mr. Chairman.

I have been here since the hearing was gaveled into order and
noticing the title of our hearing, “What Happened and What is
Next?”, I don’t think I have heard what has happened, but I have
heard a lot of debate about what is next, and I somewhat question
the wisdom of debating what is next when we don’t know what
happened. Perhaps I missed something, but I think—Chairman
Schapiro, I believe I heard you say that you are working around
the clock to find the cause, but you don’t have an answer today;
is that a fair paraphrase of what you said?

Ms. ScHAPIRO. That is fair.
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Mr. HENSARLING. And that you will share the trigger as identi-
fied with the public when you identify the trigger?

Ms. SCHAPIRO. As we—trigger or triggers—

Mr. HENSARLING. Trigger or triggers.

Ms. ScHAPIRO. When we understand what the cause is, we will
absolutely share it with the public.

Mr. HENSARLING. Okay. And Chairman Gensler, I think I heard
you say something similar, that your people are diligently fact-find-
ir%g at this point, but you are not prepared to announce a cause
o —

Mr. GENSLER. I would say that I think that the four factors I
mentioned contributed to the turbulent market—we are continuing
to research to see if there is a fifth or a sixth (and so forth) factor
but the four factors I mentioned, the turbulent environment that
this—the market—if I can use the airplane analogy, there were a
lot of signaling advices. When market participants start to see bad
signaling, they start to sell. They start to lay off risk, if I can use
an old market term.

Third, there were some active traders providing liquidity step-
ping back from the market. I think there will probably be others
that we will find as we do more research. And we were saying in
ﬂ gown market, we need to hedge. We need to put on bona fide

edges.

Mr. HENSARLING. So is it fair to say then that certainly you have
localized individual factors worthy of further research, but you still
have yet to draw the conclusion as to the trigger for this incredible
violent market volatility?

Mr. GENSLER. I think we will have staff report preliminary find-
ings next week that will have more in them. However, there is a
factor that I think we have definitely identified, which is across the
securities markets that individual securities trading down to a
penny a share, if I can swim outside my lane, as Chairman
Schapiro said—really is not acceptable in the capital markets when
they were tracking moments before at $40. That is something—
that cross-market pauses or circuit breakers is about.

Mr. HENSARLING. I certainly agree, Mr. Chairman. It seems like,
to some extent, the hearing is concentrated less on perhaps what
is the underlying cause and is kind of turning into a debate of
high-frequency trading, its relative benefits or relative cost. I have
in my hand an editorial that was written, Chairman Schapiro, by
one of your predecessors, Arthur Levitt, that appeared in The Wall
Street Journal about 8 or 9 months ago. In the editorial, he posits,
“Due to the rise of high-frequency trading, investors, both large
and small, enjoy a deeper pool of potential buyers and sellers and
a wider variety of ways to execute trades.” He went on in this edi-
torial to write, “Choice abounds and investors now enjoy faster,
more reliable execution technology and lower execution fees than
ever before. All of that contributes significantly to market liquidity,
a i:ritical measure of market health and something all investors
value.”

Do you have a comment on your predecessor’s thoughts?

Ms. ScHAPIRO. I do think investors have a lot of choices today.
I think that is generally a good thing. I do think that they benefit
from narrower spreads and lower costs as a result of competition
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in our marketplace. But I also don’t think they benefit from the
kind of conduct that happened on Thursday where, in part because
of disparate rules across marketplaces, investor orders were treated
very differently and we had the phenomenon of a stock at $40
trade at a penny.

And so while we don’t know all the causes of the volatility, we
do know what some of the symptoms were, and we can go ahead
and tackle those, I think, understanding that we want to be cau-
tious, we want to be thoughtful. We don’t want to harm what is
good about our markets. But I also think we run the risk of losing
investor confidence if we don’t move forward to fix some of the
things that we believe and the exchanges believe are problems.

Mr. HENSARLING. If I could, Chairman Schapiro, have you com-
ment on another part of his editorial dealing with the suggested 25
basis points per trade tax on all trades. Chairman Levitt said,
“Such a tax has been tried before from 1914 to 1966. There is a
transfer tax set at .2 percent of stock trades. That expense was
simply passed on to investors. A tax on such transactions would
probably drive high-frequency traders and the liquidity they bring
to foreign markets.” I know you didn’t want to get dragged into tax
policy, but do you have an empirical observation on whether or not
historically such taxes have been passed on to investors?

Ms. ScHAPIRO. I really don’t know the answer to that. I assume
most costs are passed on to investors one way or another.

Mr. HENSARLING. I agree. Thank you for your time.

I yield back, Mr. Chairman.

Chairman KANJORSKI. The gentleman’s time has expired.

Now, we will hear from the gentlewoman from Illinois, Ms. Bean.

Ms. BEAN. Thank you, Mr. Chairman. And thank you, Chairmen
Schapiro and Gensler, and Director Cook, for your testimony today.

In the Wall Street reforms that we have already passed in the
House and are pending in the Senate, an amendment that I au-
thored and was included will require evaluation by the oversight
camp council, the systemic risk council, to evaluate—identify and
evaluate potential threats to the stability of the financial system.
It would also require that they establish plans and conduct exer-
cises in the same way that the Department of Homeland Security
and other agencies do to potentially avoid or respond to or contain
emergencies that would happen. And then they will provide a re-
port back to Congress on the results of what they have anticipated
and what they have discovered.

My question to both the chairmen is, the functional regulators
such as yourselves already have the authority to do those types of
exercises and plan ahead for eventualities, however slight you
think the probability. Can you share with me in terms of those
types of exercises reports and plans what had been done prior to
May 6th in each of your organizations? I will start with Chairman
Schapiro.

Ms. SCHAPIRO. Sure. And I may ask Mr. Cook to jump in here,
because we do something called an ARP, an automation review pol-
icy examination, of all of our regulated markets to test the quality
of their systems, the security of their systems, the robustness and
the resiliency of their systems and their backups, and that is a rou-
tine program we engage in regularly. We are also gathering data,
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as I have said, probably 300 times here and everyone is tired of
hearing, through our market structure concept release on issues
that will relate in some part to systems and particularly the impact
of strategies that are utilized by algorithmic traders and high-fre-
quency traders on quality and the integrity of our markets.

Ms. BEAN. Chairman Gensler?

Mr. GENSLER. We are fortunate to be able to get the position
data every day, so what we got last week was not unusual because
under our statute, we are able to get the whole set every day.
Every Friday, the five commissioners sit in a room and get a sur-
veillance brief on the activities of that marketplace for that week.
Then, we also look at over the next week as to how the futures
market is coming together. So we do it on a real-time basis week
to week in terms of our surveillance in the markets. In terms of
last Thursday, if I might say, Secretary Geithner had us and the
W}ﬁO]e President’s working group together—I think it was a 4:15
call.

I can’t remember the evening call we had. The first thing Friday
morning again, and maybe there was a second one Friday. I can’t
recall. So the President’s working group may sort of mutate into
this council in a sense. But, there was a very active cross-govern-
medntal collaboration Thursday evening, Friday, and over the week-
end.

Ms. BEAN. Thank you. Director Cook, did you want to add any-
thing further? No?

I guess my question would then be, moving forward, do you an-
ticipate further rigorous planning, out-of-the-box thinking about po-
tential scenarios that you may not have otherwise anticipated?

Ms. SCHAPIRO. Absolutely. And one of the reasons we proposed
just a couple of weeks ago a large trader reporting system, which
exists on the CFTC side—I recall it from my days there—on the
equity side so that we can actually identify much more quickly the
activity of high-frequency traders in the markets on a routine
basis. And we are—the Commission will vote in about 2 weeks on
the proposal to create a consolidated audit trail so that we can
track from the inception of an order through execution and settle-
ment every modification, every change, every hand that touches
that order through our market processes. And we can then do these
kinds of market reconstructions far more efficiently than we are
able to do this one now, having to combine multiple audit trails
from every one of our trading venues.

Ms. BEAN. I guess my question is audit trails are after the fact,
but preemptively, will you be doing scenarios and anticipating if
someone seeks to do harm in the market or to manipulate the mar-
ket in some way for their own gain—are you anticipating those po-
tential attempts and running through scenarios?

Ms. ScHAPIRO. I think we are doing that now, and certainly
Thursday heightened our urgency about doing that. But I also
think that having an audit trail and understanding the trading
data better will enable us to think more creatively about what kind
of scenarios we ought to be thinking about and worrying about.

Ms. BEAN. I have another question—go ahead.

Mr. GENSLER. I was just going to say that although we do similar
things internally, we don’t think that is enough. One of the reasons
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we came together to form this joint advisory committee is really to
have outside experts looking out over the horizon and saying what
is the next emerging risk that we ought to be looking at.

Ms. BEAN. I see my time has expired. I will yield back.

Chairman KANJORSKI. Thank you. We will now hear from the
second gentlelady from Illinois, Mrs. Biggert.

Mrs. BIGGERT. Last but not least. Thank you, Mr. Chairman.

Following up on that, I think that some of us might recall that
we do have Chicago First, which is really a public-private partner-
ship that was created in 2003 legislation, and this was following
9/11 that was a model for the rest of the country, and I think there
are quite a few of these groups. Have you worked with them at all?

Ms. SCHAPIRO. I have not.

Mrs. BIGGERT. Maybe we can discuss that at some time later.
But my next question was for Chairman Gensler and—

Mr. GENSLER. Actually, to answer your question, we have worked
with them.

Mrs. BIGGERT. As you know, CME uses a number of risk man-
agement controls. Can you explain how CME was able to contain
the contagion that originated in the equities markets? Specifically,
can you explain how the stop price logic works?

Mr. GENSLER. There are a number of risk management controls
in the futures markets. The stop price logic, which is one of four,
works within their computerized trading platform called glowbacks.
As the market goes down or up, if the orders in the book are going
to be spreading so much that there will be a cascading of what is
called stop-loss limit orders—that is a mouthful. But if there is a
cascading that I believe goes more than 6%z points, then it will ac-
tually pause, give 5 seconds for more orders to come in.

That is what happened right at the bottom of the market at
2:45.28, there was a 5 second pause. As the market traded up
three-quarters of a point and then as it did it sort of moved up.

Mrs. BIGGERT. So should a similar rule be applied to other mar-
kets, equities?

Mr. GENSLER. I think that Chairman Schapiro is talking—be-
cause there are different characteristics, but across the platforms
to see whether there is something, I would say broadly similar
though not identical.

Ms. SCHAPIRO. Broadly similar though not identical. We are look-
ing at individual stocks having circuit breakers that would operate
to stop trading for a period of time so that algorithms can be re-
freshed and additional liquidity can be attracted to the markets.

Mrs. BIGGERT. Next then, has the trading technology gotten
ahead of the regulators? If the regulators aren’t ahead of the tech-
nology, won’t we have problems like last Thursday?

Mr. GENSLER. I am very proud of the group at the CFTC. I inher-
ited most of them but it is a terrific group. But I do think that we
have been underfunded on technology. We have a significant in-
vestment in front of us to do what we call automated surveillance
and compliance. We are trying to build the flags and alerts to look
at the hundreds of thousands of transactions a day by basically
what is called simply exception reports and then flagging them for
good people like Mr. Sharrits, who is sitting behind me, and his
team.
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Mrs. BIGGERT. Okay. Chairman Schapiro?

Ms. ScHAPIRO. We are significantly underfunded in technology.
Until just this year, our discretionary technology budget for devel-
opment projects was 50 percent below what it was in 2005 and our
markets are vast and complex—

Mrs. BIGGERT. I know, and I have asked you this question before:
How old is your technology? Is it 10 years, 20 years?

Ms. ScHAPIRO. I think it probably depends system by system.
But Congress has been generous in the past year, we have been
able to build some new technology to consolidate our tips and com-
plaints and referrals more effectively, but we have some very old
systems, some of which I recall from when I was a commissioner
in the early 1990’s.

Mrs. BIGGERT. And as you talked about your markets, I think it
has been said that you are still aggregating data from 50-some
electronic trading venues, and this really highlights the fragmented
nature, doesn’t it, of our markets? And while this fragmentation
may be at least partially to blame for this Thursday’s market drop,
is it also hampering the SEC’s search for explanations?

Ms. ScHAPIRO. It is making the job more complex. I will say I
have been envious of Chairman Gensler’s ability to download files
from a single marketplace largely and conduct their analysis. We
have to download voluminous files from multiple market partici-
pants—19%% billion shares of stock traded on May 6th in 66 million
transactions. Once we are done analyzing that, we then need to
compare our analyses with the CFTC so that we are sure we are
linking the two markets together appropriately. So more technology
would absolutely enable us to do this job a little bit faster.

Mrs. BIGGERT. Is there a plan and a timeline for implementation
of updated technology?

Ms. ScHAPIRO. We still don’t have the resources to do much of
what we would like to do. The Commission will consider in the next
couple of weeks a proposal to create a consolidated order audit trail
that will give us vast amounts of data and make this kind of recon-
struction far simpler than what we are going through right now.
That will largely be developed by the markets and we will have full
access to the data.

Chairman KANJORSKI. The gentlewoman’s time has expired.

The gentleman from Massachusetts, Mr. Capuano.

Mr. CApUANO. Thank you, Mr. Chairman. I want to thank the
two chairmen and Mr. Cook for coming today.

I also didn’t expect a whole lot of final answers today. I have
faith that you will rip this apart for the next several weeks or more
and come back with a more thorough response, and I think that is
an appropriate thing.

I do want to focus on one thing I do think is within your purview,
not so much for a conclusion as much as just questions, particu-
larly Chairman Schapiro, the decision to cancel trades.

I have no problem with the concept. My concern is, where do you
draw the line? As I understand it, give or take 300 entities, or
whatever it may be, if you are going to cancel some, why not just
cancel them all? Pick out the timeframe when people started to fall
off the table, and just from that point forward, something went
wrong. Because no matter where you draw the line, somebody is
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going to get hurt and somebody is going to sue somebody. They are
probably going to sue you, not me, so that is okay. But I just don’t
understand why you drew the line that you drew.

Ms. ScHAPIRO. We didn’t draw the line, although let me agree
with you that this was a highly unsatisfying process from my per-
spective. Under the rules of the exchanges, they draw the line
about when to cancel erroneous trades, and they met right after
the market closed on Thursday.

Mr. CAPUANO. “They,” meaning who?

Ms. ScHAPIRO. The stock exchanges. And they came up with a
common standard to cancel trades at prices that they think are
sharply divergent from the previous day’s close. They selected, and
it would be great to ask them, I think at the next panel, 60 percent
off the prior day’s close, or the 2:40 trades, the last probably really
solid trades in the market.

A lower threshold would have resulted in many, many, many
more trades being canceled, which would have had some ripple ef-
fect in the markets in terms of traders who were hedged in other
markets would have had this trade canceled, but their hedges are
still standing.

But it is clear that it is not a process that I think works to the
advantage of investors. So when we brought the exchanges to town
on Monday, we asked them to think about how we can make a
more certain and clear process so that investors know up front
what trades might be broken and what trades might not be broken
if we have another kind of event like we had on Thursday.

Mr. CapuaNoO. Is this issue now settled? It is done? Going for-
ward is one thing, but for this particular day, is that decision final
in stone, not to be reviewed?

Ms. SCHAPIRO. I believe the exchanges will tell you that decision
is final. I expect that there will be—

Mr. CApuANO. I hope they have good lawyers.

Ms. ScHAPIRO. You may be right about that.

Mr. CAPUANO. Oh, no, I am right about that. I am a lawyer. I
would sue you. Depending on what happened in my pension fund,
I might be suing you. I don’t know. I think it is ridiculous. I think
it is inappropriate. I think it is arbitrary. Again, I am hoping to
hear answers, and if not from you, I will ask the next panel. But
60 percent is some magic number and 59.9 isn’t? That is ridiculous.

Ms. ScHAPIRO. Exactly. I share your concern, and we are going
to fix this going forward.

Mr. CAPUANO. Mr. Gensler, I am not exactly sure whether you
did the same thing.

Mr. GENSLER. There were no busted trades in the futures mar-
ket. The rules in the futures markets are very tight, in terms of
what is called a “busted trade,” they have to occur within a certain
number of minutes after the trade and there is a certain limit as
to how many ticks away from any future that trades that could ac-
tually generate that. So, there are very prescribed rules.

Mr. CApuaNoO. That is subject to a specific standing rule?

Mr. GENSLER. That is correct.

Mr. CapuaNoO. I may argue with what the rule might be, but at
least everybody who gets into it knows what the rules are.

Mr. GENSLER. It is very transparent.
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Mr. CAPUANO. I think the problem with the other exchanges is
the lack of transparency and arbitrariness. I think we have enough
problems with this. Generating hundreds of thousands of lawsuits
on the basis of probably billions or tens of billions of dollars doesn’t
help the situation. But I will ask the next panel.

Thank you, Mr. Chairman. I yield back the remainder of my
time.

Chairman KANJORSKI. Thank you.

Now, we will hear from the gentleman from California, Mr.
Campbell.

Mr. CAMPBELL. Thank you to all three chairmen and Director
Cook.

I am trying to understand what we know and what we don’t
know at this point. So, Chairman Schapiro and Chairman Gensler,
jump in at any point if you want, but just sort of rapid-fire ques-
tions.

If we focus on these well-publicized trades, the penny, the
Accentures and so forth, and P&G, which didn’t go to a penny but
went down; those trades, those trades occurred and were con-
summated, correct, at the time? So someone bought and sold those
stocks at a penny.

Ms. SCHAPIRO. Yes.

Mr. CaAMPBELL. What sort of volume transacted at that level? Do
we know that?

Ms. SCHAPIRO. I don’t know that. I would be happy to provide it
for the record. I know that there were about 300 stocks where
trades were broken because they were 60 percent or more away
from the market, and I believe the last number I was told was
about 19,000 trades.

Mr. CAMPBELL. Nineteen thousand trades across all those securi-
ties at significant volume. So in a given security, were there 1,000
shares traded at a penny, or were there 300,000 shares traded at
a penny, or do we know?

Ms. ScHAPIRO. I would be happy to provide that for the record.
I don’t know that we have all that data yet.

Mr. CAMPBELL. Okay. Where were these trades transacted? The
New York Stock Exchange, NASDAQ, other exchanges?

Ms. SCHAPIRO. At many places. And that is the nature of our
very fragmented and dispersed marketplace. NASDAQ. No stock
exchange trades basically more than 20 percent of the volume or
25 percent of the volume in its own listed securities because we
have so many trading venues. So they traded in markets like
NASDAQ, the New York Stock Exchange, the ECNs, like Direct
Edge and BATS, and in dark pools where they are not so trans-
parent, and through internalization by broker-dealers. So there are
multiple ways for a securities transaction to be executed.

Mr. CAMPBELL. So again, if we take a given security that traded
at a penny, those transactions occurred on multiple exchanges at
a penny at that point; or do we know?

Ms. ScHAPIRO. We don’t know.

Mr. CAMPBELL. That is part of what we don’t know?

Ms. ScHAPIRO. Of what we are working on.

Mr. CAMPBELL. Okay. I suspect a lot of this is what we don’t
know. And what I think we need to find out before we can, you
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know—you can or we can jump to any conclusions about where this
should go.

I understand we have stop-loss orders and those turn into mar-
ket orders. But then how does it run through—if that happens at
$30, how does it run through everything to a penny? How did that
occur? I understand at that point it is a market order and if the
market is a penny, the market is a penny. But somehow, it has to
run from $30 to a penny.

Were there significant transactions all the way down the line, or
did we have a 20-point gap?

Ms. SCHAPIRO. In some cases, there were, and in some cases,
there weren’t. As the orders started to cascade down, there were
not buy orders on the books of these multiple venues that could
soak up that selling activity, and as there was continued pressure
from the sellers, nervous investors who put in stop-loss orders that
convert basically into a market sell order as they go down, the sell-
ers that were remaining in the market ended up executing against
what we call stub quotes, and that is where you get the penny
price.

A market maker does not want to stand there and provide liquid-
ity. They have to make a two-sided market. They will make a one-
cent to a $100 market, so that one-cent price is out there in the
marketplace, and some of these orders hit that.

Stub quotes—I think the view of the exchanges, as we discussed
yesterday, was universally that they serve no purpose in our mar-
ketplace. So that is another issue that we have on our immediate
agenda, to consider whether we either have to have real market-
maker obligations to make genuine competitive markets, tight
spreads, or we get rid of the obligation to have two-sided quotes,
so we don’t end up with these penny quotes.

Mr. GENSLER. And if I could say, there is a difference in rules
in futures and securities, but I am not sure you could translate one
to another. There are no stop-loss market orders in the futures
market on both of the major exchanges. It is a stop-loss limit order,
meaning when the stop is hit. A stop is when the price goes down
and it hits a price and then the order goes in; it has to have a limit
to it.

Mr. CAMPBELL. Let me just ask one more question, then, before
my time runs out, which is what has changed—this could not have
happened, I suspect, 15 years ago or 20 years ago or 25 years ago
or 40 years ago, particularly if you go back to traders on the floor
with a piece of paper 40 or 50 years ago and so forth. But I guess
what has changed that enabled that kind of significant—because
stop-loss orders turning to market orders are not a new thing. This
has been around for a long time. What is the new thing that oc-
curred that caused this?

Mr. GENSLER. I think that volatility is part of markets and huge
volatility was in 1987. I think the change is the floor traders, the
specialists, or the pit traders in futures, are now more and more
in some office with computers, and the computers are located right
next to the exchange engines—that is called co-location—and ev-
erything is down to nanoseconds, rather than those liquidity pro-
viders used to be either a floor specialist or in the pit. That is one
thing that has changed in the 20-some years.
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Ms. SCHAPIRO. I would say that while we did have tremendous
volatility in October of 1987, we had many more market partici-
pants who don’t have the same sort of affirmative obligations to the
marketplace that we had at that time with specialists, with mar-
ket-makers on the NASDAQ stock market. So speed, volume, veloc-
ity of trading, volatility, and lesser obligations to the market as a
whole.

Mr. CAMPBELL. My time has expired. Thank you.

Chairman KANJORSKI. Thank you very much.

Now, we will hear from the gentleman from Illinois, Mr. Foster.

Mr. FOSTER. Thank you, Mr. Chairman.

Does anyone yet understand the origin of the tremendously high
share prices that were bid, at least reported, $100,000 for Sotheby’s
and so on? Were these algorithmic bids, or what was the nature of
them and what was the nature of the firms that made them?

Ms. SCHAPIRO. I believe we are still looking at that, and I will
ask Robert to jump in here. Interestingly, there were 20 stocks that
traded at 90 percent above their 2 p.m. price during that period
when there were 250 or more stocks that traded at 90 percent
below their 2 p.m. price. But I don’t know if we know yet the rea-
son.

Mr. CooK. No, we don’t. There are many more that traded below
their 2 p.m. price than above, but we don’t yet know the nature of
the orders that came in that fed into those prices above.

Mr. FOSTER. So you don’t even know who made them?

Mr. Cook. Not at this time. That is part of the information we
are gathering together, because we are pulling together the infor-
mation as to where the orders originated, at which trading venue,
and then we will go back further and find out who put them in
through the brokers.

Mr. FOSTER. So this many days later, you don’t know who it was
that made these funny-sounding bids.

Chairman Gensler, would that be the case with you?

Mr. GENSLER. No. In the futures market, we didn’t have either,
because there are so many curbs and limits in this risk manage-
ment. One of the things that high-frequency or algorithmic traders
do is called “sniping,” if I may use the term, in which the com-
puters actually put in a bid, one contract or one security at a time,
and try to pull out the liquidity and find it. If there was a resting
order, a resting bid at a penny or a resting bid at $100,000, the
computers can strip through and maybe find it. That may be a pos-
sible thing to look at it—it may have been what happened.

Mr. FOSTER. Are there mandates that automated trading firms
appropriately version and archive their algorithmic code and their
databases so they can reproduce their trading decisions after the
fact in the course of these investigations?

Mr. GENSLER. We have actually asked for some of these largest
traders to actually sit down and see their code. Our folks in our
Division of Market Surveillance are sitting down this week with a
number of the largest ones and are actually looking at their codes.

Mr. FosTER. Right. But it is a possible response that they say,
“We just don’t know. We had some version, but then we overrode
it.”
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Are there enforced industry standards so that you can actually
go back and say what version of what code were you running last
Wednesday afternoon?

Ms. ScHAPIRO. If they are regulated entities, yes, we can see
their code and they need to freeze their code if asked. And we have
told specific firms post-Thursday that we want the code frozen so
it is not changed. If they are not regulated entities, we have to get
that information by a subpoena.

Mr. FOSTER. Could you explain briefly how trade busting works
on synthetic positions? If the underlying stock is determined to be
broken, does that automatically imply the breaking of various syn-
thetic positions? How does that work? Is there an agreed-upon way
that should happen, and is that the way it happens?

Ms. SCHAPIRO. I can speak to how the securities trades are bust-
ed. And as I think we have talked about, it is a pretty unsatisfying
process because it lacks real clarity and consistency for the inves-
tors up front. But the exchanges in this situation—and this is un-
usual, because your normal trade bust situation is a single stock—
something goes wrong in the technology and you need to bust a lot
of trades in one stock. Here we had hundreds of stocks where
trades needed to be busted because prices were sharply divergent
from where they had been on the previous day’s close. Exchanges
meet. They come up with a common standard so that they are all
busting trades at the same level.

Mr. FOSTER. My question was: How does that percolate back into
positions that are derivative positions on equities?

Ms. SCHAPIRO. In terms of busting, I don’t believe it does. But
it does have an impact on them. If they have hedged a position that
is then busted, they have a hedge, they are now exposed.

Mr. Cook. To follow up on your question, in the securities mar-
kets, the options markets would make the decision of whether to
break the trade if the underlying security trade had been broken.
In this case, I believe very few options trades were broken, but
some were.

Again, the process was not fully coordinated in the sense that the
options markets made that decision separately from the securities
mar(liiets, and that is one of the things we are looking at going for-
ward.

Mr. GENSLER. Though I don’t remember everything in CME Rule
5(8)(a), which is their busting rule, what we had last Thursday, the
indices themselves, S&P and Dow, didn’t reprice their indices. They
didn’t come back and say there was a different thing, and I know
that was relevant to those markets.

Mr. FosTER. Okay. Would you say that overall what happened
last Thursday strengthens or weakens the case for merging the
CFTC and the SEC? First off, you all know my position that they
should be merged and moved to Chicago.

Ms. ScHAPIRO. Okay, I am with you on half of that. I have long
held the view that the two agencies should be merged; that the
participants in these markets, the products are increasingly similar
and the markets are increasingly linked, and there would be effi-
ciency and economy of scale to a merger. But if the political will
for that to happen doesn’t exist, I think—as I said earlier, this is
the best working relationship in my many years of being around
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these two agencies I have ever seen in terms of collaboration and
cooperation—I am not sure that the event of Thursday would have
played out differently had there been just one agency.

Mr. FOSTER. Do you share the development of software tools that
you are both frantically developing to analyze this, or do you have
independent groups? Do you have any comments?

Ms. ScHAPIRO. I will tell you, it took an act of Congress to allow
us to create a joint advisory committee. So the ability of Federal
agencies to actually share things mystifies me in its limitations.

Mr. GENSLER. We actually want to thank you. You didn’t know
you were voting on it at the time, but it was part of the appropria-
tions bill last year. Congressman Lucas probably did know about
it. I think that our two agencies, and I thank Chairman Schapiro
for her support the last 11 or 12 months I have been in this job,
have been very collaborative, and very close. I think the will of
Congress has been, since the 1930’s really, a strong agency in the
SEC overseeing its orbit, another agency overseeing the exchange
derivatives markets, and now we are trying to fill this gap in the
over-the-counter derivatives market as well.

Mr. FOSTER. I yield back.

Chairman KANJORSKI. Thank you very much, Mr. Foster.

That completes our questioning for this panel. I will just take a
moment before we excuse you, I want to thank both of you again
and I want to reiterate something that Mr. Scott said in his ques-
tioning. After hearing the testimony from our two regulators, I feel
a lot more secure. I am not certain I could tell you why, but I feel
a lot more secure. I look forward over the next several weeks to
open disclosure with the American public and the Congress as to
what you find, as soon as you find it, so that we can get to a final
conclusion, but in the meantime, to participate in such rules or
changes that can help prevent what has happened last Thursday.

With that, I thank you both very much. We are going to allow
you to leave so you will be able to enjoy the rest of the day.

Our second panel, first of all, I thank you for appearing before
the subcommittee today. Without objection, your written state-
ments will be made a part of the record. You will each be recog-
nized for a 5-minute summary of your testimony.

First of all, we have Mr. Larry Leibowitz, chief operating officer,
NYSE Euronext.

Mr. Leibowitz?

STATEMENT OF LARRY LEIBOWITZ, CHIEF OPERATING
OFFICER, NYSE EURONEXT

Mr. LEIBOWITZ. Good afternoon. Chairman Kanjorski, Ranking
Member Garrett, and members of the subcommittee, my name is
Larry Leibowitz. I am the chief operating officer of NYSE
Euronext. Thank you for the opportunity to be here today.

We commend the subcommittee for your rapid response to the
events of last Thursday. As you know, we have begun a dialogue
with our regulators and our other trading venues, and it has been
very productive. We are committed to working with you and other
market participants to restore confidence and enhance investor
safeguards in the future.
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Today, I would like to discuss three things: first, the high-level
causes of the events last Thursday; second, clarifications about
NYSE’s market model and how it worked; and third, our rec-
ommendations going forward.

It is understandable that everyone is looking for a smoking gun
behind last Thursday’s dip. However, the circumstances are more
complicated than that. I will leave it to the regulators we just
heard from to link the interactions of various markets, but from
our standpoint, we see no evidence of the “fat finger” error or mar-
ket manipulation. But we also note that more and more our mar-
kets within the United States, and indeed within the world, are
intertwined.

However, we do see the following: elevated market activity com-
ing from adverse European news, including a huge and a broadly-
based wave of orders and quotes at around 2:30 p.m.; a significant
reduction in market liquidity as measured by the size of order
books through the day which accelerated dramatically through the
downturn; and various microstructure issues that resulted in cer-
tain marketplaces not interacting with one another which exacer-
bated the liquidity effect.

The NYSE has embraced electronic trading, and we believe our
market model provides the best combination of cutting-edge tech-
nology with human judgment. The NYSE hybrid market rules ex-
pressly provide mechanisms to mitigate volatility and large price
swings, which we always have believed is a critical piece of our of-
fering to listed companies and their investors.

Specifically, the NYSE incorporates in our trading structure a
type of circuit breaker mechanism known as liquidity replenish-
ment points, or LRPs, which temporarily and automatically pause
trading in stocks when significant price movement occurs. On a
typical day, LRPs are triggered 100 to 200 times, lasting for sec-
onds at most, and, during the recent financial crisis, served the
market well.

Let me be clear: The LRP mechanism does not halt trading. In-
stead, for a short time, trading is automatically paused to facilitate
more accurate price discovery and prevent the market from a sud-
den and significant move. During this pause, our quote is visible
to other market participants and new orders are accepted. To jump
on Chairman Gensler’s analogy, our LRPs are analogous to taking
the controls of a plane off autopilot during turbulence.

I want to highlight a few specifics and clarify some anecdotal
statements that have been made. This is not meant as a comment
on other markets or other market models, just to clarify from the
NYSE standpoint what we saw.

During the 2:30 to 3:00 period, market share on NYSE was 5
percentage points higher than usual during that time of day. Par-
ticipation rate of our designated market-makers, formally known as
specialists, was equally strong. This was evidence that our liquidity
providers did not walk away from the market as we actively traded
during the downturn. Furthermore, to demonstrate that LRPs pro-
tected orders in our market, stocks listed on other markets had
price declines and erroneous executions far greater than on NYSE-
listed stocks.
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Lastly, the overall marketplace needed to cancel approximately
15,000 executions after Thursday’s decline. On NYSE, even though
we handled the largest share of orders in the marketplace, we had
to cancel zero trades because of the protective measures in our
market.

One note: LRPs are not intended to prevent the market from fall-
ing. Rather, our LRPs are designed to protect the integrity of our
market by preventing a panic-led downdraft and mitigating sys-
temic risk. Yet when we are in a slow mode, other electronic mar-
kets may choose to ignore our quotes as permitted under regulation
NMS.

The bottom line is that while there is always room to improve
LRPs and other such mechanisms, these actually worked reason-
ably well on Thursday. However, the mechanism is only truly effec-
tive if observed by other trading venues, and that is why Chairman
Schapiro’s plan for an industry-wide trading circuit breaker is
needed.

In terms of recommendations, I want to focus on three main top-
ics, echoing much of what Chairman Schapiro stated earlier.

First, our markets need a preestablished and coordinated way to
respond to extreme rapid volatility. The LRP system has worked,
but marketwide circuit breakers are necessary and will be even
more effective. The listing and trading venues have agreed to de-
velop these stock-level circuit breakers to pause trading when the
price of a security has changed dramatically in a short period. Once
circuit breakers have been triggered in a security, they will apply
to all trading in the security, wherever it takes place.

Second, the current marketwide circuit breakers were estab-
lished long ago and are based on market moves of 10 percent, 20
percent, and 30 percent. There has not been a move greater than
10 percent in a single day post-2000. These levels will be tightened
and the circuit breaker will be based on a broader index, rather
than a narrow Dow Jones index.

Third, the rules on cancellation of trades will be further defined.
On May 6th, it was announced, after markets closed, that any
trades executed at 60 percent above or below the last price at 2:40
would be canceled. This action was not predictable and caused con-
fusion in the markets. We are working with regulators and other
exchanges to establish clear cancellation rules for the future,
though circuit breakers will help mitigate this problem substan-
tially.

To facilitate a review of extraordinary trading events, there
should be a consolidated audit trail that will allow regulators to
easily review marketwide trade data. We understand the SEC is
developing such a proposal and we are committed to assisting in
that effort.

Ultimately, these and other important actions may best be
achieved by consolidating market surveillance in one securities reg-
ulator, probably FINRA, which will require an act of Congress. We
also at the same time need to ensure that both FINRA and the
SEC have the full funding required to perform these duties.

Finally, the SEC should continue its broad-based market review
to help find ways to improve our current market structure.
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In closing, we applaud the SEC and the CFTC for working to-
gether to review the events of May 6th and to develop a coordi-
nated response. We at NYSE Euronext are committed to maintain-
ing our ongoing productive dialogue with these agencies and other
trading venues.

Once again, thank you for the opportunity to appear, and later
on I will be happy to answer any questions you may have.

[The prepared statement of Mr. Leibowitz can be found on page
95 of the appendix.]

Chairman KANJORSKI. Thank you, Mr. Leibowitz.

Now, we will hear from Mr. Eric Noll, executive vice president,
NASDAQ Transaction Services.

STATEMENT OF ERIC NOLL, EXECUTIVE VICE PRESIDENT,
NASDAQ OMX GROUP, INC.

Mr. NoLL. Good afternoon, Chairman Kanjorski, Ranking Mem-
ber Garrett, and members of the subcommittee. Thank you for let-
ting me speak to you today.

We met yesterday, along with our fellow exchanges, with Chair-
man Schapiro to develop a strategy to combat market instability
and protect investors in the wake of last Thursday. We will act
jointly to assess and implement changes to enhance the market’s
ability to handle unusual trading events in the future.

Our markets are strong despite the 17 minutes of unusual trad-
ing that occurred on May 6th. In fact, the market’s rapid recovery
during the day confirms their resilience under extraordinary
strength.

To fully understand May 6th, you have to look at the state of the
markets heading into last week. Markets were nervous and oper-
ating during an unusually long upward trend. From a market low
of below 1300 March 2009, the NASDAQ composite index had risen
steadily to 2535 on April 26, 2010.

Chairman KANJORSKI. Mr. Noll, could you see if your microphone
is on or whether it is close enough to you?

Mr. NoLL. Sorry.

Markets were also becoming increasingly volatile, according to
the CBOE Volatility Index, which measures volatility of the S&P
500 expected over the next 30 days. Note that the VIX is normally
below 20, and by May 5th, the VIX reached the upper 20’s, and on
May 6th and 7th, it closed above 30, and it did in fact trade above
40 on several occasions during that period of time.

This increased volatility is tied to the escalating financial crisis
in Greece and Europe. While percolating for several months, the
potential harm seemed to sink into the U.S. markets last week.

Against this backdrop, we arrive at the afternoon of May 6th.
First, the Dow Jones Industrial Average was already trading off
272 points for the day and 500 points in the last 3 days. Second,
the Chicago Mercantile Exchange was beginning to experience un-
usual trading activity in the E-Mini Junes at the same time as eq-
uities handled heavy trading in the highly correlated equities to
that E-Mini future.

E-Mini volumes rose and prices began sinking rapidly at 2:42,
just before equity prices sank rapidly as well. At 2:45:30, the E-
Mini trading became so volatile that the CME triggered an auto-
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matic 5-second trading pause in the E-Mini futures. The price of
the E-Mini future immediately leveled off and began to climb rap-
idly. Equities followed shortly thereafter.

Third, the NYSE Arc Exchange began experiencing data commu-
nication issues that hindered the electronic linkages between it and
other exchanges. Simultaneously, the New York Stock Exchange
began reporting multiple liquidity replenishment points, or LRPs,
and gap quotes that impacted the trading of individual stocks in
the New York exchange market.

From 2:39 to 2:47, the Dow dropped 723 points to 9800.69, its
low for the day, and down 995 points total from the prior close.
From 2:47 to 2:56, the Dow recovered just as rapidly, rising 612
points, from 9862 to 9974, down 387 points for the day. From 2:56
to the close, the Dow rose another 45 points, ending the day down
324 points.

NASDAQ’s preliminary analysis indicates the unusual trading
activity on May 6th was triggered by a confluence of unusual
events, including events outside the cash equities markets.
NASDAQ continues to investigate Thursday’s events, but at
present has located no smoking gun that single-handedly caused or
explained Thursday’s events.

From a systems standpoint, NASDAQ’s market operated continu-
ously during the day and the critical 17 minutes. Each and every
one of NASDAQ’s electronic systems functioned as designed and as
intended: our execution engine, our market data feeds, and our sur-
veillance systems.

We have detected no system malfunction or errant trade by a
NASDAQ member interacting with the NASDAQ stock market. No
NASDAQ member has identified a system error or aberration with-
in their own systems.

As stated, NASDAQ supports the response of the SEC. We sup-
port the recommendation to update market circuit breakers. We
think a circuit breaker should automatically halt trading in all
stocks and in all markets in measured stages. We would expect
that Chairman Schapiro, based on her testimony, will have some
announcements about what those finally will look like in the very
near future.

We also support the Commission’s desire to explore cross-market
single-stock trading halts. The important characteristics of such a
halt should be consistency across all the markets, initiation by the
primary market, and an orderly resumption of trading by the pri-
mary market. Any rule should recognize that stocks trade in dif-
ferent ways rather than a one-size-fits-all approach.

We do believe, however, that trading halts and other regulator
actions should never be a tool used by a primary market or any
other other marketplace for any competitive reason or to disadvan-
tage any other national market system participant.

Finally, we are exploring other ideas that will improve and en-
courage high-quality and continuous quoting on all markets.

Thank you again for the opportunity to share our views. I am
happy to respond to any questions you may have.

[The prepared statement of Mr. Noll can be found on page 106
of the appendix.]

Chairman KANJORSKI. Thank you very much, Mr. Noll.
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Now, I recognize the gentlelady from Illinois, Mrs. Biggert, to in-
troduce our next witness.

Mrs. BIGGERT. Thank you, Mr. Chairman. I would like to wel-
come my constituent, Mr. Terrence Duffy, and thank him for join-
ing us today. Mr. Duffy is the executive chairman of the CME
Group, and I thank him for joining us and sharing his expertise.

STATEMENT OF TERRENCE A. DUFFY, EXECUTIVE CHAIRMAN,
CME GROUP INC.

Mr. Durry. Thank you, Congresswoman Biggert. Chairman Kan-
jorski, Ranking Member Garrett, and members of the sub-
committee, I am Terry Duffy, executive chairman of the CME
Group, and I want to thank you for allowing me to testify today.

It 1s widely known that futures markets are the leading indica-
tors for cash markets. Our reviews of the market’s activity revealed
no suspicious or erroneous activity by our customers. The exchange
did not bust or reprice any transactions. Further, our analysis indi-
cates that the decline in the SPDR ETFs and 3M stock preceded
the drop in the S&P 500 contract. As I will show you in a moment,
they were far more severe, even after substantial price recovery in
the S&P 500 futures contract. Liquidity in the S&P futures and its
effective spreads were considerably better than the SPDR ETFs
throughout the day on Thursday.

At this point, it is premature to draw any definitive conclusions
as to what caused the extreme market volatility on May 6th. What
we do know is that there were a number of macroeconomic condi-
tions, as well as lack of operational harmonization across the mul-
tiple trading venues of the equity markets. This resulted in the
cancellation or busting of securities transactions by the NASDAQ
stock market and NYSE Arca. In contrast, CME Group’s E-Mini
S&P 500 futures contract performed smoothly despite significant
market activity and volatility.

The selloff and subsequent rebound in the E-Mini S&P 500 Index
futures, while dramatic, was very orderly. Our markets provided
the liquidity investors needed to hedge against the turmoil hap-
pening elsewhere.

As I mentioned earlier, CME Group’s E-Mini S&P 500 is a lead-
ing indicator, not a cause, of the decline in the underlying primary
market. Futures contracts, by design, provide an indication of the
market’s view of the value of the underlying stock index. This
makes index futures a valuable risk-management tool for market
participants.

To illustrate this point, I would like to draw your attention to
these charts. When looking at this information, it is important to
note there is a difference between futures and cash reporting. Cash
index values are only updated every 15 seconds, while futures
prices are updated on a real-time basis. This means the futures
market reflects conditions in real time, while the cash market has
a 15-second delay.

The first chart shows the comparative value of the E-Mini traded
on the futures market versus the equities markets. It illustrates
that the E-Mini S&P, which is the blue line, moved virtually in
tandem with the SPDR ETF market as well as the S&P 500 Index,
which is the red line.
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You can see at 13:46 p.m., the market had had time to attract
liquidity and rebalance, and the E-Mini led the recovery, leading
the Dow Jones to recover 400 points in 3 minutes.

Moving to chart 2, this graph shows price movement in the E-
Mini S&P futures as well as 3M stock. As you can see, the price
of 3M stock declined much more rapidly, starting at 13:45 while
the E-Mini S&P 500 was hitting a low at 13:45 and 50 seconds, at
which time you can see the market and the E-Mini reverses, while
the 3M stock continues to decline.

Market integrity is of the utmost importance to CME Group. We
have developed systems that maintain integrity in all our markets,
including a number of controls to protect market users.

For example, CME is the only exchange in the world that re-
quires pre-execution credit controls. As Chairman Gensler men-
tioned, CME Globex maintains functionality that causes the match
engine to pause when orders, if they were executed, would exceed
predetermined levels. Following the 5-second pause, new orders
would come into the market. This is a critical point.

We believe this functionality and these protocols do not exist in
the cash market. If they did, it would have been highly effective
in eliminating price dislocations in 3M and Procter & Gamble. Fur-
thermore, CME Globex electronic trading infrastructure incor-
porates numerous risk protection tools. They provide added safe-
guards to customers and clearing firms, including stop price logic
functionality, price banding and circuit breakers.

As I mentioned earlier, stop price logic functionality helps to
mitigate market spikes that can occur because of the continuous
triggering or the election of trading of stop orders. This is what
happened last week with the E-Mini and S&P futures, allowing li-
quidity to come into the market and ultimately leading to the rally
in the equities market.

We believe the focus of your review should be on the national
market system. We support Chairman Schapiro’s recommendation
regarding harmonization across these platforms. We have seen no
evidence that high-frequency or other specific trading practices in
any way magnified the decline on May 6th. In fact, we believe that
high-frequency traders in our market provided liquidity on both
sides of the market on this extraordinary day.

We do, however, recognize that changes should be considered to
avoid a repeat of the events of May 6th. We would make the fol-
lowing recommendations.

As Chairman Schapiro pointed out, circuit breakers, including
circuit breakers for individual stocks, such as those implemented
by the NYSE, must be harmonized across markets.

We also believe that stop logic functionality should be adopted
across markets on a product-by-product basis to prevent cascading
downward market movements. The circuit breaker levels of 10, 20,
and 30 percent and the duration of the halt and time of day at
which triggers are applicable should be reevaluated in light of cur-
rent market conditions to determine whether any changes are war-
ranted. Any such changes must be implemented across all market
venues.

I thank the committee for the opportunity to share CME’s views,
and I look forward to answering your questions.
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[The prepared statement of Mr. Duffy can be found on page 70
of the appendix.]

Chairman KANJORSKI. Thank you very much, Mr. Duffy.

Now, we will move on to questions. I will take my question pe-
riod first.

Mr. Noll and Mr. Leibowitz, listening to your testimony, I am not
sure anything happened on Thursday. Everything worked. Is that
correct?

Mr. LEIBOowITZ. Oh, I don’t think any of us would say that every-
thing worked. I think, in fact, what Mr. Noll was saying was his
systems worked. But I think we would all agree that the market
did not.

Chairman KANJORSKI. What caused the market not to work?

Mr. LEiBowITZ. I think what both of us have found is liquidity
fled the market through the day as the market was skittish, and
then an overwhelming wave of orders came in on the sell side that
built on itself. I think having a marketwide circuit breaker in effect
would have helped mitigate that problem. But in effect, the market
ﬂvas illiquid just at the wrong time as sellers broke into the mar-

et.

Eric?

Mr. NoLL. Thank you, Larry.

Mr. Chairman, I think there are two things to observe that hap-
pened. I would agree with Mr. Leibowitz that in fact the markets
did not behave normally on that day. I think my point was really
our technology behaved as it was designed to behave that day.

I think it is important to observe two things. One is that the
marketwide circuit breakers we do in fact have in place today were
not triggered, because the market did not fall to the point where
they were triggered and therefore cause a marketwide halt. So I
think Chairman Schapiro is correct when she says that we should
in fact revisit those and reinstitute different types of marketwide
circuit breakers that will arrest those marketwide halts as they
happen.

I think the other point that she made vividly today, which we
certainly agree with at NASDAQ), is that we do need a coordinated
stock-by-stock circuit breaker across all the markets, which we
don’t currently have on our books and we don’t have the authority
tSo i(rjnplement. So I think we will see that soon coming out of the

EC.

Chairman KANJORSKI. There was no problem on your part on ei-
ther of the two exchanges with the fact that the New York ex-
change did a slowdown operation, but NASDAQ continued going
right on and allowed the sales to pass through to the NASDAQ ex-
change. That had no effect; is that correct?

Mr. NoLL. I think we would say that was a contributing cause
to a confluence of events here. It points to what we would argue,
the need for a coordinated stock-by-stock circuit breaker.

Mr. LEIBOWITZ. From our standpoint, I think what we have
shown or what we see is we don’t think the fact we were moving
slowly exacerbated the effect. In fact, the fact that we were trading
high-market share, keeping the stock prices in line, might actually
have helped, and the fact that other markets that didn’t have cir-
cuit breakers at all, like the NASDAQ listed market, had even
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more damage than in the New York listed market. But I think we
can all agree that having uniform marketwide circuit breakers
would have helped in all events.

Chairman KANJORSKI. I have a question there. Everybody wants
to protect the private market and have the market function. But
is this the first time you have made that observation, either of the
two major markets, that one set of rules was in place in the New
York Stock Exchange and another set of rules in NASDAQ, and
that you were not coordinated to operate in tandem together, so
that this could happen—or you did not realize this could happen?

Mr. NoLL. I think what is fair, Mr. Chairman, is our markets are
very coordinated in many ways. We have very similar corporate
governance standards for our listed companies. As an example, not
having to do specifically with trading, but for marketwide declines,
overall market circuit breakers, we are coordinated. We have open
“meet me” lines that we use frequently during trading problems
and technology problems.

Chairman KANJORSKI. Mr. Noll, do not give me everything you
are coordinated on. We do not want to know that. We want to know
why this abnegation occurred.

Mr. NoLL. I am suggesting that we speak often about many
issues. The one issue that had never appeared yet as a significant
problem between our two markets is the coordination of a stock-by-
stock circuit breaker.

Chairman KANJORSKI. What you are saying is because it never
occurred, you did not simulate the possibility that it could occur,
and you did not cooperate together to put in place common rules
that would have prevented it from occurring; is that correct?

What I am trying to drive at here is obviously two free-market
operations relying on either the United States Congress or the reg-
ulators to take care of the problem rather than doing it yourselves.

Mr. LEIBOWITZ. So as permitted by SEC regulations, we do have
different trading models. We rely on designated market-makers
who have an obligation to the market. They have a different type
of trading markets. So there are various areas where our rules are
slightly different.

We have seen times during the crisis in the fourth quarter of
2008 where there was significant breakage of trades in the elec-
tronics markets, erroneous trades, that there were not in the
NYSE-traded market. At the time, no one felt that the separate
rules exacerbated the problem. It is just there were more breaks
in the electronic markets. There were tens of thousands of trades
taken off the tape in the fourth quarter of 2008.

Chairman KANJORSKI. My time has expired. The gentleman from
New Jersey, Mr. Garrett.

Mr. GARRETT. And as is often the case, I will follow up where the
chairman was perhaps going on that.

So is this something, from what you are saying, is this a situa-
tion then, thinking back if you had this hearing awhile ago, that
we just could not have seen coming?

Mr. NoLL. I think it is hard to say that we could have seen this
coming. So we have a set of rules in place called Regena MES
which governs the respect of different markets, and when they are
quoting and when they are not quoting, and a whole set of proce-
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dures around that, that we believe have worked very well up until
to this point. I do believe they continue to work very well. As a
matter of fact, Mr. Leibowitz operates an electronic market on
NYSE Arca well that participates in Regena MES as well as the
New York floor. They were engaged in the same electronic trading
we were on Thursday and participating with us. So generally I
think that rule set works extraordinarily well.

We did hit a confluence of events where clearly we need to do
something to address—and I think what Chairman Schapiro sug-
gests, which we agree with fully, is that we need that coordinated
stock-by-stock circuit breaker.

Mr. GARRETT. And just to go down that road a little bit, Mr.
Leibowitz, maybe you were touching on it, if I was hearing you as
you were saying it, as far as those issues that are out there, the
confluence of issues, was one of those issues that were in the con-
fluence what was going on over in Europe and the fact of the whole
Greek situation?

And, Mr. Noll, I think you said the United States was finally
paying attention to that. Was part of that the fact that the value
of the Euro currency was going down, other foreign currencies in
relationship were going up, and the banks were having a difficult
time with their carry trade in that respect, and so in order to deal
with that, they had to do something, which I guess is to unload eq-
uities? Was that an element of what was coming out of Europe at
that period of time?

Mr. LEIBOWITZ. I don’t think we have any visibility into that, and
we haven’t heard that. I think we are really focusing on our market
and leaving the SEC and CFTC to see the cross-market effects.

Mr. GARRETT. Does anybody else have a thought on that, as far
as what the influence of that, as being one of the confluences of
their impact to their trades as well?

Mr. NoLL. We have seen no evidence of that, and as Larry said,
we are very focused on what happened in our individual markets.

Mr. GARRETT. To the extent you are focused on what is hap-
pening in individual markets, the chairman was saying before that
here, 4 days later, we are still trying to get all the data collected
from all the 40 or 50, however many there are right now, data
sources. There is no central repository for all those trades, and that
is why she is going out to get them, as she is, I guess. Is that a
problem? Is that something that we should have seen in the past
and tried to address?

Mr. NoLL. I think the chairman and I think other people in the
marketplace have recognized that was a potential problem before.
As a matter of fact, there have been ongoing discussions with
FINRA and the SEC and all the markets about a consolidated
audit trail that predates the May 6th event. It is unfortunate that
we have not gotten to that point so far in the marketplace.

Mr. GARRETT. Is there something that holds that up? Is there
somebody opposed to that?

Mr. NoLL. As far as I know, no one is opposed to that. I think
it is a matter of applying the process and getting it done.

Mr. GARRETT. Who is responsible for that?

Mr. NoLL. Again, it is a marketwide issue among multiple regu-
lators. I think there may even be, I am not absolutely positive
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about this, but I think there may be some congressional authority
needed for the SEC in order to do so.

Mr. GARRETT. To do something like that. To the point as far as
what authority the SEC has now and what they may need in the
future, one of the points has already been addressed, and you
raised this to some extent as far as the commonality of the market
callers that potentially bid on there.

Is there a difference as far as the folks who are at the table right
now, the major participants in it, and some of the smaller alter-
native platforms, as far as whether this should be uniform across
them all? And if the answer is no, why shouldn’t it be? And if the
answer is yes, would that impact upon the slightly different models
that some of the smaller market participants would have?

Mr. LemBowiTZ. The answer is there should be one standard
across all platforms, whether it is an exchange, an ETS, an ECN,
any different venue. And there will be.

Mr. GARRETT. And if we didn’t have any of them here, but if they
were sitting here, what would their argument be why that should
be the case?

Mr. NoLL. I don’t believe anyone would argue against a stock-by-
stock circuit breaker at this point.

Mr. LEiBOwITZ. I think you have already seen CESMA and var-
ious other bodies come out in favor of it. I think that the industry
at this point would line up 100 percent behind it.

Mr. GARRETT. Okay. And what about the time to implement
these changes? As you said, a lot this has been looked at for a long
period of time. Regulation NMS took a long time in order to imple-
ment. We are talking here about implementing this like this quick-
ly. Is there a problem if we move too quickly at this point in time,
or is this just the right thing to do?

Mr. NoLL. I think on the marketwide circuit breaker issue, I
think we can move very quickly on that. I think the chairman will
be discussing with wus making rule filings, adopting new
marketwide circuit breakers, relatively shortly, and then we will
process those and put them in place very efficaciously.

I think as we deal with some of the stock-by-stock issues, we may
run across some technology issues with that—

Mr. GARRETT. What issues? I am sorry.

Mr. NoLL. There may be some technological issues putting them
in place, but I think those are short-dated, not long-dated.

Mr. GARRETT. Thank you. I thank the Chair. Thank you to the
witnesses.

Chairman KANJORSKI. Thank you very much, Mr. Garrett.

The gentleman from California, Mr. Sherman.

Mr. SHERMAN. Thank you.

We are talking here about how to make high-frequency trading
safer. The question is, does it fulfill any social utility at all? In the
old days, somebody would want to sell a stock for $10 and some-
body else might want to buy it for $10.05. I remember when there
was an 18th of a point. Somewhere, there was a settlement in be-
tween, and maybe—or the other of those two real investors got a
slightly better deal. Now there is somebody with a fast computer
who can come in and scoop up that 5 cents to make sure that nei-
ther of the real investors benefits from it.
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I realize Wall Street makes a lot of money from all this high-fre-
quency trading, but the question is: Does it help provide liquidity
or in some other way allocate capital? Now, the events of last week
seem to indicate that high-frequency trading doesn’t provide liquid-
ity, it uses up liquidity, demands liquidity, and in fact, there was
no liquidity for a few minutes.

I will start with Mr. Leibowitz. If we didn’t have high-frequency
trading, would this hurt the companies that are doing business and
their employees?

Mr. LEIBOWITZ. Sure, though I am going to stay away from
whether there is any social value to this. What I will say is, the
market-makers have existed for hundreds of years, so it is not cor-
rect to say that in the past if somebody sold at $10 and they want-
ed to buy at $10.05, they matched up. The difference is they were
physical people, whether sitting on the floor of the stock or market-
makers at NASDAQ. But there has always been a middleman in
trading, and what they do is they match up buyers and sellers.
Sometimes they play a role, sometimes they actually don’t, they
just match them together. And sometimes when somebody wants to
sell, the buyer doesn’t happen to be there. So they are matching
different time horizons on the buy and the sell.

I think as technology caused trading to speed up, people were un-
able to keep up with that in a market-making capacity. That is
why the specialists have been replaced by what we call “designated
market-makers,” who in effect are high-frequency traders, but they
have obligations into our market. They have to have a quoting re-
quirement. They have to provide a certain amount of liquidity.
They are not allowed to take more than a certain amount of liquid-
ity from the market. So they are high-frequency traders that oper-
ate in a very structured environment.

Mr. SHERMAN. What percentage of the high-frequency trading is
done by these—I will use the old term, “market-makers?”

Mr. LEIBowITZ. I would say first, in the case of DMMs, they pro-
vide 10 percent of the liquidity to the New York Stock Exchange
market. There is another form of market-maker that we have also
in that variety that is another 10 percent. I would say on the
broader market—

Mr. SHERMAN. If I can interrupt, because I only have 5 minutes,
I am not asking what percentage of liquidity is provided by these
individuals, I am asking what percent of the high-frequency trad-
ing.
It has been reported that two-thirds of the trades in the United
States are these high-frequency traders; you are describing what
would seem to be just a very small percentage of the high-fre-
quency traders.

Mr. LEIBOWITZ. I would estimate that about 40 to 45 percent of
the market is high-frequency market-makers of some form, either
DMDMs, SOPs or other things. The balance of what you make into
that two-thirds is really algorithmic trading. That could be a big
mutual fund deciding to sell 10 million shares in an electronic form
that is implemented in a series of small trades that looks like a
high-frequency trade.

So you have to be really careful, and that is why we heartily en-
dorse Chairman Schapiro’s large trader reporting scheme where we
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can get some transparency into what these high-frequency trades
are doing.

Mr. SHERMAN. Most of us, when we think in terms of high-fre-
quency trading, are looking at those buying and selling the same
stock within a short window, not somebody who is selling it and
selling it and selling it; which, as you say, could be an investor de-
ciding to unload a stock or a portion of it.

Mr. Noll, do you have a comment on this?

Mr. NoLL. Yes. I think when you look at—notwithstanding last
Thursday’s events, I think if you look at the quality of our markets
over the last number of years, I think you would see an increasing
tightening of the bid-offer spread and an increasing provision of li-
quidity at those tighter spreads.

So I think our concern would be as we look at this issue—and
we agree with Mr. Leibowitz and Chairman Schapiro that we do
really have to study what high-frequency traders are doing and
how they are operating in the marketplace—I think the prima facie
evidence is, however, that they provide a real value in the sense
they provide deep markets, they provide tighter bid-offer spreads,
they have reduced costs for all market participants to access the
markets.

I do think, however, that we need to also look at how they inter-
act in the market on an ongoing basis. I think they have to provide
real liquidity.

Mr. SHERMAN. Obviously, last week they were the cause of the
absence of liquidity. But I believe my time has expired. You can re-
spond further for the record.

Mr. NoLL. I would say that we are not sure that is in fact the
case. I think it is an overstatement to say that we know it was
high-frequency traders. I think that is an issue that we are con-
tinuing to look at at this point. It appears to have been a very
broad market selloff with many market participants, not just high-
frequency traders involved in that.

Chairman KANJORSKI. The gentleman from Alabama, Mr. Bach-
us.
Mr. BACHUS. I know history teaches us there have been some
pretty dramatic falls in the market before we even had electronic
trading, so I don’t think the culprit is high-frequency trading. I
guess that is part of the debate.

One thing I think we can never prevent is negative market devel-
opments or economic developments from affecting the market, so I
am just trying to think of—you have shifts in sentiment, so that
is going to move the market and cause changes in volatility. So
what you really want is the market to reflect all those things and
to do it, I guess, as efficiently as possible.

I am very encouraged by what I hear today and what happened
yesterday, in that I think that there has been, maybe as a result
of last Thursday, and the concern that I think everyone had before,
is that we are coming into an agreement that there ought to be
some sort of marketwide circuit breakers. Is that right? Do you all
agree on that?

Mr. LEIBOWITZ. Absolutely.

Mr. NoLL. Absolutely.
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l\gr. BAcHUS. And coordinated maybe stock-by-stock circuit break-
ers’

Mr. NoLL. We all agree with that.

Mr. BAcHUS. Mr. Duffy, do you agree with that?

Mr. DUFFY. Yes. We agree with that and we see no issue with
that. But, again, this is not pertaining to the CME Group. We don’t
trade individual stocks.

Mr. BAcHUS. Okay. I guess if you trade an option or you trade
an ETF or something, you trade options, do you trade those?

Mr. Durry. The CME Group, no. We trade futures. We trade op-
tions on futures. We don’t trade the SPDR.

Mr. BacHus. All right. Let me ask all of you, we have kind of
gone from a highly structured duopoly, at least with stock trading,
to a much more fragmented system. How would you advise the reg-
ulators to meet the challenges of addressing marked integrity and
price discovery without hurting competition?

Mr. Durry. I will be happy to start, even though I think this is
more your bailiwick, but I will jump in.

I do think that you need to have the same set of standards and
protocols across the multiple markets, and I think it is as simple
as that. You can’t have one set of rules at the NYSE and at
NASDAQ, and then you have different sets of rules at BATS and
other ECNs. It is not going to work. It is a recipe for disaster. No
one has been able to explain how Accenture went from $41 to a
penny yet, and that to me is just amazing, how you can’t explain
that. I think you have to have the same protocol across these mar-
ketplaces.

Mr. BacHus. All right. Mr. Leibowitz or Mr. Noll?

Mr. LE1BOWITZ. Sure. I think that it is clear that the complexity
of our market represents a challenge for regulators. There is no
doubt about it. And I think that the SEC is trying to respond to
that challenge.

I think the concept, the release that they just issued to review
various aspects, whether it is ATSs, whether it is Reg NMS, wheth-
er it is sponsored access, are all exactly well-timed, and they just
n}(leed the resources and need to be nimble enough to get through
that.

I think the challenge is that it is just that we are in an environ-
ment that is relatively complex, and small changes have unin-
tended consequences. So for example, just saying, “Let’s ban high-
frequency trading,” I think we would be stunned with the con-
sequences. I think that even small changes have very big effects
that we may not see, and they just need to be careful, while at the
same time moving quickly when we see a problem where we all
agree, like marketwide circuit breakers on individual stocks. That
is easy one. That is a no-brainer.

Mr. NoLL. I would agree with Mr. Leibowitz. And I think some
of the things that we have talked about already indicate that we
are moving in that direction, both on marketwide circuit breakers
on individual stocks changing marketwide circuit breakers on the
entire market as well as talking about things like the consolidated
audit trail and other functionality that we give the SEC.

I think this is a very complex market. I think Chairman Schapiro
and Chairman Gensler are fully aware of how complex it is and
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have the tools and intellectual capital to deal with that. And we
are here to assist them to do with that.

Mr. BAcHUS. All right.

Mr. Leibowitz, what you said I agree with, that the markets and
exchanges handled volatility quite well during the financial crisis
in 2008. They didn’t react quite as well to the volatility last Thurs-
day. What do you see is the difference?

Mr. LEIBOwWITZ. It is interesting because we actually discussed
this at considerable length. And I think it has to do with things
happening at a certain point in the day. A lot of the news on the
financial crisis came out overnight, where markets had a chance to
absorb that news.

This is something that happened during the day. And, as Mr.
Noll was saying, it was almost, like, set up. The market was in a
jittery situation. The VIX was rising. There was nervousness about
Europe. And then there was the speculation through the day and
the announcement of what was going on in Greece. And it really
just happened at a bad time.

Had that news come out overnight, my guess is we would not
have seen nearly the sort of swing that we saw during the day.

Mr. BAcHUS. All right. Thank you.

Mr. ScotT. [presiding] Let me follow up on that. Let me ask this
question on the circuit breaker concept.

Right now, we are in a situation where we have computers which
are using very difficult mathematical formulas to trade millions of
shares of stock in milliseconds. And our solution to this, as I hear
you say, and Chairmen Schapiro and Gensler, is to institute stock-
by-stock circuit breakers marketwide in a centralized way.

I saw a movie about a couple of weeks ago, and it is a fun movie
if you want to see it. It is called “Eagle Eye.” I don’t know if you
saw that movie, but if you get a chance, it is very interesting. It
just simply points out what happens in concentrating and putting
so much control into a computer.

So what I want to ask each of you—because, apparently, as I
hear your testimony, particularly the New York Stock Exchange,
have said that you have circuit breakers. The complaint was that
maybe that moved too slow.

So, as we debate this issue of circuit breakers, I want each of you
to tell us, are there any downsides? Is there anything we have to
fear here? Is there an element of freedom that takes out of the free
enterprise system the freedom of the market exchange?

Let us be very clear. Is there anything we have to fear if this is
the solution of putting this much control in a stock-by-stock,
marketwide, one central location of a circuit breaker?

Mr. NoLL. If T could address that in two parts, Mr. Chairman.
I think the issue for us is that technology, in and of itself, is a tool.
It is a tool used by market participants and, I think, used very ef-
fectively by market participants. We view the functioning of our
market and its continuous operation as one of the envies of the
world. And, generally, with the exception of that 17-minute period
on May 6th, it functions extraordinarily well.

And I would argue, even during that period of time, our tech-
nology functioned well, but the market participants that were on
our market experienced an absence of liquidity. So what we are
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realbi concerned about here is when our markets become dysfunc-
tional.

And I think what the chairman has proposed and what we have
discussed as exchanges is not putting centralized control over the
marketwide, stock-by-stock circuit breakers, but adopting similar
rules so that we all have the same standard rule for when a stock
gets halted.

We each have our own technology. We will continue to operate
our own technology separately from one another, with the oversight
of the SEC. So I don’t think that we are talking about a central
computer that is going to control this. I think what we are talking
about is a coordination of our rule sets with one another on when
a marketwide, stock-by-stock halt should be called.

Mr. Scott. Okay.

Mr. LEiBOowITZ. I think we would agree with Mr. Noll, which is
that information is transmitted to the market faster and faster.
When events happen, it just ripples through the market. It is on
CNBC within seconds. And the fact that trading is speeding up
every day means that the market reacts faster.

I think all this is really designed to do is cause a quick pause
to make sure that everybody understands what is happening and
the symbols of liquidity so that we don’t hit a down pocket like we
did before.

I think all of us are strong believers in free market. We compete
with each other, and we compete with each other aggressively. And
yet we can agree on certain principles like these circuit breakers
that I think make the market far better for investors. Because, in
the end, if we don’t very a market that investors believe in, if they
feel it is a rigged game, they are not going to invest their money.
That is going to harm capital formation, retirement savings, all of
these things.

Mr. ScorT. Mr. Duffy?

Mr. DUFFY. Mr. Scott, I think you asked a very interesting ques-
tion, which is, what about technology? We continue to build it; will
it eventually consume us, is what I think I heard your question to
be, and what are we doing besides putting circuit breakers in place
to make sure that events like this don’t happen again?

There is more to it than just circuit breakers, sir. There is pre-
execution. There are multiple different technology vendors you
have to go to. But then you have to really get into what is the most
important, in my opinion; you have to have an experienced risk
management team. You have to have a deep regulatory department
within your institution to make certain that all these transactions
are done legitimately and your technology team can work with your
management team and your risk management parameters to make
certain that these computers don’t go out of control.

Mr. Scort. Exactly. That is my point. I know my time is up here,
but that is a very serious point. Because if we are going to coordi-
nate this, there has to be some mechanism that triggers it.

And I think that was the failure in the New York Stock Ex-
change. You have a circuit breaker there, and apparently it did not
work because of something with the trigger. Is that correct?

Mr. LEIBOWITZ. No, that is not correct, actually.

Mr. Scortt. All right.
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Mr. LEIBOWITZ. Our circuit breakers actually triggered perfectly
well. The problem is that in the current U.S. market regulations,
the other venues don’t have to obey us when we are in a circuit
breaker mode.

Mr. ScoTT. I see.

Mr. LEIBOWITZ. So it worked perfectly well for our market and
for any other markets that observed our circuit breaker. However,
it clearly shows a failing in our market if another market doesn’t
have to follow that circuit breaker. So that is why we have agreed
on marketwide circuit breakers.

But I would agree with Mr. Duffy that this doesn’t end the con-
versation. We have to continually look at ways that we can safe-
guard the market, that we can make sure the technology is doing
what it is supposed to be doing, and that we don’t, sort of, go down
this path.

Mr. ScorT. My final point on this, and I will be finished, is: If
we go with this circuit breaker, marketwide, stock by stock, from
each of you very quickly, is there any downside? Is there anything
we have to worry about if we go this way?

Mr. NoLL. I think, very quickly on that point, I think the only
downside is the true price discovery is not being found.

Mr. Scort. I am sorry?

Mr. NoLL. The true price discovery could be interfered with. So
I think it is important for us, as we design these marketwide,
stock-by-stock circuit breakers, if we do so, that we want to make
sure that buyers and sellers are able to find each other in an effi-
cient and fair fashion but that we aren’t otherwise closing off price
discovery inadvertently. Because the impact of that closing it off
will re-effect itself when the stock starts to trade again, and you
will have this cascading effect as opposed to true price discovery.

Mr. Scorr. All right. Thank you.

Mr. DUFrFY. I do believe that Mr. Noll is correct, but I also believe
that price discovery is done throughout a period of the trading ses-
sion, not on a microsecond. So you do need to discover price over
a period of time and let everybody participate. So I hear what he
is saying, but at the same time I don’t completely agree with that.

Mr. ScortT. All right.

Mr. Leibowitz?

Mr. LEIBOWITZ. I think it is incumbent upon us to build these cir-
cuit breakers in a way that helps the market function properly, go
through the auction process, which is what is supposed to happen,
and give the market a chance to pause and establish the right
price.

I think Mr. Noll is right. If we don’t do a good job of it, then we
will be in the same place we were. But it is incumbent on us, as
exchanges, to work together to make that process work properly.

Mr. ScotrT. Thank you very much. My time is way past. I thank
the rest of the committee for my indulgence.

Ms. Biggert?

Mrs. BIGGERT. Thank you, Mr. Chairman.

Mr. Duffy, in your testimony, you talked about the stop price
logic. You also highlight a number of risk management controls
used at CME in addition to the circuit breaker rules.
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Specifically, could you walk us through the difference between
the circuit breakers and the stop price logic employed at CME?

Mr. DUFFY. Sure. Circuit breakers, as we all know, were coordi-
nated amongst the securities exchanges with the futures ex-
changes. There is a 10 percent, 20 percent, 30 percent circuit
breaker depending on what time of day it happens. So, in the first
half of the day, up until 1:30, it is 10 percent of the market. Then
it goes to 20 percent, and then it goes—if it goes to 30 percent of
the market, the market is closed all day.

What the stop functionality that we have deployed at CME
Group is, if our market goes up or down in a—roughly, if you used
the equivalent price of the E-mini S&P contract today or the S&P
index, it is a half of 1 percent. If it cannot find liquidity to fill that
order in a half of 1 percent, it stops for 5 seconds, it allows the
market to take a breath to try to seek liquidity. If it cannot seek
liquidity in that 5-second period, it will then halt another 5 seconds
and then try to seek the liquidity again. So that is the way the stop
logic functionality works.

And then, obviously, we have the circuit breakers in place also,
in coordination with the—

Mrs. BIGGERT. Then what happened on Thursday that stabilized
the market activity?

Mr. DUFFY. There is no question, Congresswoman—we brought
these charts for a purpose because they absolutely make sense.
And you can see that the stop logic worked. The futures market
stop logic kicked in. People had an opportunity to assemble liquid-
ity. The market started to go the other direction, and we led that
direction. So I think our functionality worked flawlessly.

Mrs. BIGGERT. You say that this functionality is not available in
the securities market. Is it just because they don’t use it or—

Mr. Durry. To be perfectly honest with you, this is patented
technology by CME Group. And I am certain that we would be
happy, without a cost, to give it to the securities exchanges if this
made the whole system better.

Mrs. BIGGERT. So it can work for, really, any individual stocks
or—
Mr. DUFFY. We do believe it could.

Mrs. BIGGERT. Okay.

I would also like to ask the other gentlemen, Mr. Noll and Mr.
Leibowitz, would you consider using this? Do you think that this
would be available?

Mr. LEIBOWITZ. I think we would consider all options. But, on the
other hand, right now we actually have a circuit breaker, the
functionality of which works. The problem is it is not marketwide.

So the LRPs are very similar, hopefully not patent-infringing on
what the CME is doing. In terms of what we do is if the stock
moves a certain amount in a certain amount of time, and that
amount is gauged by how much liquidity in the stock and what the
stock price is, it triggers a slow quote, in which case we take some
amount of time to attract liquidity and unwind the slow quote. So
it is very similar to what the CME does, except theirs is fully auto-
mated, as I understand it, just triggered by time. Ours involves
DMM involvement to unwind it.
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Now, each exchange, we will figure out a way, Mr. Noll will fig-
ure out a way for NASDAQ, we will discuss the rules for imple-
menting—but, essentially, in the end, the stock circuit breakers
will be very similar to the stop-loss pauses that Mr. Duffy has ex-
plained.

Mrs. BIGGERT. Except that it is not now. It didn’t work on Thurs-
day.

Mr. LEiBowITZ. No, I disagree. They actually worked in the New
York Stock Exchange market. The failure was that not all the mar-
kets were obeying them. So what we need to do is just implement
them. Whether we implement his version, Mr. Duffy’s version, or
a slightly different version, because securities do trade slightly dif-
ferently, we will figure that out.

But this is really—as Mr. Noll said, it is an implementation from
a technology standpoint, because we, as exchanges, and the SEC
have agreed essentially on a framework for going forward with
that.

Mrs. BIGGERT. In other words, for it to work, it has to be imple-
mented across all market venues?

Mr. LEiBowITZ. What will most likely happen is it is a listing
venue; so, in the case of—when 1 say “listing stocks,” our ex-
change—in the case of NASDAQ listed stocks, NASDAQ will imple-
ment the stop-loss trigger, and the other markets will have to obey
it with respect to their listed stocks, as I understand it.

Mrs. BIGGERT. Okay.

Mr. NoLL. I agree. I think that is where we will end up.

Mrs. BIGGERT. Mr. Noll, I am sorry. I didn’t hear you.

Mr. NoLL. I said that I think that is where we will end up, where
the listing venue will determine when a stock should be halted
across the markets, and all the other listing venues will obey that
stock.

Mrs. BIGGERT. How long do you think this will take to work that
out?

Mr. NoLL. I think the rules set or at least an understanding of
the functionality will probably take place over the next couple of
days, where we will all agree on this is the outside framework in
which we should operate this—the marketwide stock-by-stock
framework in.

The actual implementation, I think, is still subject to all of us re-
visiting our technology and revisiting how long it will take us to
implement that.

Mr. LEiBowITZ. Right. I think we are going to have answers. We
all have this as a high-priority item. Obviously, as the New York
Stock Exchange, we would throw out using our system and having
everybody obey the circuit breakers that are now in place, but we
recognize that is not amenable to most market participants.

Mrs. BIGGERT. Okay.

Thank you. I yield back.

Mr. ScorT. Thank you.

Now the gentleman from Indiana, Mr. Carson.

Mr. CARSON. Thank you, Mr. Chairman.

A question for Mr. Duffy, even though no one had answers on
May 6th, CME took the unusual step of commenting on individual
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participation in its markets when it denied that Citigroup may
have executed an irregular trade.

First, how was CME able, during that frenetic day, to absolve
Citigroup of any involvement? And, second, how do you reconcile
CME’s Citigroup statement with its policy of not commenting on in-
dividual market participation?

Mr. DUFFY. Congressman, that is a great question. It was a very
difficult situation for us at the time because you have to realize we
are working on real time, with the situation happening, with the
rumors that somebody from Citigroup entered in a $16 million no-
tional transaction in the E-mini and instead entered $16 billion of
notional into the E-mini. We knew, because of the systems we have
in place, that was categorically false.

We could ring-fence Citibank’s inventory that they did on CME
Group on a real-time basis within moments. We traditionally would
not ever make statements like that because of the situation the
banks have been in. We thought it was the prudent thing to do on
Citibank’s behalf and, actually, on behalf of the taxpayers, since
they own such a big portion of Citi. We thought it was the right
thing to do to make the statement to make sure the rumor went
away.

Mr. CARSON. Mr. Leibowitz, although the cause of the May 6th
volatility spike has yet to be determined, do preliminary investiga-
tions indicate flaws in the current regulatory framework? And,
also, can regulatory improvements, whether at the SEC or the
CFTC or exchange levels, prevent what essentially could be an ex-
traordinary technological glitch?

Mr. LEiBowITZ. I think what we have recognized is the lack of
marketwide circuit breakers that everyone obeys on a stock-by-
stock basis is clearly a failure among our markets to work together
properly and create the right market environment.

I think the SEC concept review, which they are doing right now,
will help identify other areas where we may feel that either regula-
tion is lacking; maybe there is not enough surveillance. I think
many of us believe, at this point, that centralized surveillance is
critical in this market.

To be honest, I feel sorry for the SEC staff who has to assemble
from 40 different venues the amount of data they have done. And
they have done amazing work in doing it. But we need to not be
in this situation going forward, and I think we are committed and
I know Mr. Noll’s group is committed to working with the SEC to
make that happen.

Mr. CARSON. Okay. And lastly, Mr. Noll, can you please give us
a rundown of the decision-making process that resulted in the can-
cellation of almost 300 trades of stocks and exchange-traded funds?

Mr. NOLL. Sure, I would be happy to do that.

First of all, I think it is important to note that this was a multi-
exchange decision. All the marketplaces participated in the decision
to break the trades that occurred in that period of time between
2:40 and 3:00, so it was not one market making the decision on be-
hzﬁf of all others; it was all markets in consultation with one an-
other.

And I think we were governed by two things that influenced our
decision-making process there. The first one was: When, in fact, did
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the markets become disorderly as opposed to orderly? So, if you
look at some of the time in sales and some of the trades that oc-
curred in that period of time, their fall, even though it was drastic
and fast, was what we would call orderly. In other words, they
were walking down the order books step-by-step in the way they
were supposed to happen. It was only at the very bottom where we
started to see very anomalous prints. So we were very concerned
about drawing the line at a level where we addressed the anoma-
lous prints and not the, sort of, order-by-order orderly trading that
was going on.

And we were very cognizant of what I would call the moral haz-
ard problem, which is that people should bear the consequences of
their actions. We didn’t know who was going to win or lose by
drawing the line where we did, but we were sure that below that
line, we were capturing the bulk of the anomalous trades, but
above that line, people’s behavior—they bear some consequence for
that. And so, whether they won or lost during that period of time,
they should bear that consequence for being a market participant
there.

So we were very cognizant not to reward people for bad behavior,
but to save people from what we considered to be an anomalous
failure of the markets at that particular time.

Mr. CARSON. Thank you, sir.

Mr. Chairman, I yield back.

Mr. ScotT. Thank you very much.

The gentleman from Indiana, Mr. Manzullo—I am sorry, Illinois.
I apologize.

Mr. MaNzULLO. It is close.

Mr. Duffy, on page 1 of your testimony, you state that, “The most
significant equity index futures contract traded on the CME Group
exchanges is the E-mini S&P 500 futures contract.”

Mr. DUFFY. Yes, sir.

Mr. MANZULLO. And then, also, “In 2009, the average daily vol-
ume for the E-mini S&P 500 futures contract was 2,207,596 con-
tracts.”

And then you continue that theme on page 2. You discuss the
trading data for the time period between 1:00 and 2:00 Central
Standard Time. Your analysis of the trading activity during that
hour indicates that the E-mini S&P futures contract was not the
triggering event. I have heard reports that the E-mini S&P futures
contract led the sell-off that precipitated the decline of the Dow.

Can you walk us through what happened with the E-mini and
your thoughts on what may have been the true triggering event?

Mr. Durry. I think we have heard a lot about different events
in the marketplace leading up to the time coming into question.
The volume in the E-mini was heavy. This is not unusual. E-mini
trades about 4X or 4 times the amount of the SPDR contract. At
that particular time, we traded about 10 times the volume. So we
saw a flight to quality, to CME Group, to trade our most highly lig-
uid product.

As I said earlier, futures contracts, by design, are indicators of
people’s potential viewpoint on what they think is going to happen.
So they are traditionally leaders, up and down, in the marketplace.
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And, again, our markets operated within all the protocols of
CME’s systems. So we didn’t have any “fat-finger” issues; we were
confident of that. The market was moving quite rapidly. At the
same time, there were a lot of macroeconomic events that were
happening.

So, yes, it was unusual activity. Nobody is going to deny that. It
happened, and it happened quickly. But, again, we didn’t bust
trades. We looked at some of the algorithmic traders, as has been
questioned here. They were basically more liquidity providers at
the time in question; they were not aggressors or taking the mar-
ket. So they were there on both sides, bid and offer. So they were
leading the market because of the nature of the product, sir.

And then, as you could see, our stop logic worked, and the listed
stocks kept going down for whatever reason. That is still yet to be
explained, why they went to the prices they did. We did not trigger,
which would have been only—a stop circuit breaker for CME would
have been the 20 percent circuit breaker that is instituted amongst
all the exchanges, and we were roughly about 9.5 percent at the
lowest point in the S&P contract, sir.

Mr. MANZULLO. Let me ask you an unrelated question because
something obviously—maybe not obviously, but apparently some-
thing spooked the market. Anything to do with the problem in
Greece or worldwide activity or inability to predict what is going
on with regard to the euro? Do you see any connection there at all,
or is it just a coincidence?

Mr. DUFryY. I have seen a lot of high volatility, sir, especially
coming into that day. So all those events were on the front page,
so I am sure they had a contributing factor to the market condi-
tions that led up to the precipitous down-move.

And, at the same time, you have to remember we saw a couple
stocks trading at a penny that were $40 stocks. So one was prob-
ably wondering what was going on in the marketplace.

Mr. MANZULLO. Mr. Noll, would you like to comment on that last
question?

Mr. NoLL. On the volatility in the marketplace at that time?

Mr. MANZULLO. Yes.

Mr. NoLL. Yes, I—

Mr. MANzZULLO. It doesn’t have to be a precise answer because
no one knows.

Mr. NoLL. I don’t think we have a precise answer yet, and I am
not sure that we will ever get a precise answer as to the nature
of what was the root cause of the uncertainty in the marketplace.

But I do think what is very clear is that we saw an increasing
amount of volatility on the days leading up to May 6th. We have
seen the spike in all the measurements of volatility. The day of
May 6th itself was already a volatile day before the events we are
talking about here happened. So it was already a severe down day.
It was also the third day in a row of down equity markets.

So I think when we hit these air pockets or this confluence of
events, if I could call it that, we were in a position where there was
just a massive downdraft in the marketplace, which we recovered
from, but nonetheless I think it is important for us to address the
causes and to prevent that from happening going forward.

Mr. MANZULLO. Mr. Leibowitz?
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Mr. LEIBOWITZ. Yes, I think the two gentleman to my left have
hit it right, which is it was a spooked market—I think you even
used that term. The market became very illiquid and choppy. And
it is very likely that some news out of Europe might have gotten
people selling.

But I think the behavior that you then saw, selling some stocks
down to a penny, that is not permissible behavior. That is a market
structure failure that we have it incumbent upon us to correct.

On the other hand, markets are allowed to sell off in a reason-
able way. And so, if investors were afraid of Greece and the euro
and anything else that was going on, they should be selling the
market off. What we are really addressing is, is it happening in a
reasonable and orderly way? Are investors being disadvantaged by
events transpiring on the exchange? It would be hard to justify to
a retail investor that he sold the stock at a penny.

And so, that clearly has to be addressed. The fact that something
triggered a sell-off—if we can’t find an actual cause, meaning a
trader or—and there are so many rumors, and that is part of—
what we live with that every day in our market. The rumors get
transmitted so quickly that we just have to deal with that.

Mr. MANZULLO. Mr. Chairman, could I ask one more question?

Mr. ScoTT. Yes, you may.

Mr. MANzULLO. Thank you.

Your answers take into consideration or are obviously based
upon the fact that there really wasn’t anybody out there who
“made a killing” that day. Is that correct? There is no bad person
out there or somebody that you can say, look what he or she or
they did as a group that caused this?

Mr. NoLL. I think the investigations and looking at the evidence
will take place over the next couple of days and weeks until all the
determinations are made of everyone’s behavior, whether it was
good or bad or within the rules or not within the rules.

As of today, on the NASDAQ systems and in the NASDAQ mar-
ket, we have not seen anything that would suggest to us that any-
one was behaving in an inappropriate fashion.

Mr. LEIBOWITZ. And I would say quite the opposite of making a
killing, if algorithmic traders did, in fact, follow the market down,
chances are they got hurt pretty badly, because the market just
snapped right back and they sold way below where the market
ended up.

So, while retail investors and others followed it down with them,
my guess is whoever led it down, intentionally or not, did not make
a killing.

Mr. MANzULLO. Okay.

Mr. Durry. Congressman, yes, I agree with both of these gentle-
men. I have not heard anything extraordinary. But, then again, it
is a sensitive topic, and we will let our regulatory departments in-
vestigate that with due process.

Mr. MaNzULLO. Thank you.

Mr. ScorT. Thank you, sir.

Now, we will hear from the gentleman from New Jersey, Mr.
Garrett.

Mr. GARRETT. Just with one last question. And I appreciate all
your time here.
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You are all on board with the circuit breaker idea, and I have
spent a lot of time on it. And, Mr. Duffy, I think you just men-
tioned with what your system, as far as the 20 percent—

Mr. DUFFY. Our system on a circuit breaker?

Mr. GARRETT. Yes.

Mr. DUFFy. It is basically—the way that it works today, it goes
down roughly a half a percent of what the value of the S&P con-
tract is today. If it doesn’t have the liquidity to fill the number of
contracts, buy or sell, it will halt for 5 seconds, and then it will try
to attract that liquidity. If it doesn’t do it, it will try to halt another
5 seconds to attract that liquidity to fill the order in that period.

Mr. GARRETT. Okay.

And from the other gentlemen, when you will be meeting with
Chairman Schapiro and the rest in the next few days and what
have you to try to come up with uniformity on these issues, is there
a lower level that you would say this was just not a realistic figure?

If you here at my opening comment, I said there were rumors out
there saying that you are looking at bands of 2 percent or so that
would just be too restrictive for individual stocks and what have
you. So what is the appropriate level? That is my final question.

Mr. NoLL. Yes, I think we are still engaged in that effort of de-
termining the appropriate level. I happen to share your concern
that we not draw the bands too tightly.

Mr. GARRETT. And what is that?

Mr. NoLL. I think 2 percent, quite frankly, is too tight. I think
what we saw on Thursday was the LRP functionality going off at
2 percent levels, which caused dislocations in the marketplace, per-
haps unintentionally, but nonetheless caused dislocations in the
marketplace, while other markets continued to provide liquidity at
that level.

So, I think as Larry has suggested earlier, we need to agree on
what the right, appropriate levels are. I don’t think 2 percent is the
right level. We tend to believe that it should be 10 percent. But I
think that is still a moving target for all of us.

Mr. LEIBOWITZ. Yes, I would agree with Mr. Noll 100 percent. We
use for our LRPs relatively tight bands. In Procter & Gamble, it
actually is about 2 percent. But the intention is to continue trading
and get it going relatively quickly.

Mr. GARRETT. Right.

Mr. LEiBowITZ. I think for this, we are going to use broader
bands, because we want them to be marketwide and we need ev-
eryone to agree to them.

Mr. DuUrFY. Congressman, if I could just make one comment, the
10 percent, 20 percent, and 30 percent, which the gentleman is re-
ferring to here, can certainly be narrowed, but I think if you nar-
row those percentages, what is more important then is to narrow
the timeframe that the markets close, because they will be seeking
liquidity at other venues, whether it is overseas or somewhere else.

So if you narrowed a time to 5, 15, and 10—whatever you want
to come up with, pick your favorite number, you can’t be closed for
an hour or you can’t be closed all day. You narrow those time win-
dows and narrow the bands, and it will work out for everybody.

Mr. LEIBOWITZ. Yes, I think that is a great point. On a stock-by-
stock basis, we are talking about a couple of minutes at most. And
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on a marketwide basis, as we narrow the marketwide bands, we
are really talking about moving the timeframe in for the close, so
it is not as long a close as it was in the past.

Mr. GARRETT. Yes. That is a good point about overseas trades.
I was going to bring that up before, but—

Mr. Durry. That is exactly where it will go, sir.

Mr. GARRETT. —thank you, Mr. Chairman.

Mr. Scort. Thank you, Mr. Garrett.

I want to thank each of you—MTr. Leibowitz, Mr. Noll, Mr. Duffy,
and also Chairman Schapiro and Chairman Gensler—for your ex-
cellent, superb, and well-presented testimony today on this very
critical issue as we move to make sure we maintain the strongest
investor confidence in our financial markets and in our investor
trading. Thank you again, very, very much, for coming before our
committee and helping us with this.

The Chair notes that some members may have additional ques-
tions for this panel which they may wish to submit in writing.
Without objection, the hearing record will remain open for 30 days
for members to submit written questions to these witnesses and to
place their responses in the record.

Before we adjourn, the following will be made part of the record
of this hearing: the written statement of Commissioner Bart
Chilton, Commodities Future Trading Commission. Without objec-
tion, it is so ordered.

The panel is dismissed, and this hearing is adjourned.

[Whereupon, at 6:32 p.m., the hearing was adjourned.]
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Good afternoon. At today’s hearing we will examine the frightening afternoon of May 6,
one of the most volatile trading days in history. Within minutes, stock market indices dropped
precipitously, erasing more than $1 trillion in capitalization before recovering. While we may
not yet have all of the facts about these events, we must quickly analyze what happened and
embrace reforms in order to restore market integrity and promote investor confidence.

Going back to 2003, questions surrounding market structure have received considerable
attention in this Subcommittee. Many of the issues we have previously explored remain just as
relevant today, especially the long-standing debates of man versus machine and price versus
speed. These prior hearings have also taught me that our regulators must remain nimble by
continuing to adapt market structure rules to respond to an ever evolving environment.

Technological advances have dramatically altercd the way Wall Street operates. Such
progress is natural. For the United States to continue to lead the world’s capital markets, we
must continue to encourage innovation.

But, change also can have its downsides. Many have cited the role of computers in
contributing to and exacerbating last week’s gyrations. In recent years, high-frequency trading
has exploded. Barely a blip two decades ago when technology constraints and growth last
crashed the markets, automated traders today move in milliseconds and make up as much as two-
thirds of daily trading volume. Their decisions to trade -- or not to trade -- can produce real
consequences. We, too, have moved from a model of two major trading centers to an electronic
network with dozens of marketplaces for trading equities, creating new headaches for regulators.

The ascendancy of computerized trading and automated exchanges in our capital markets
appears to have created a plot as intriguing as 200! A Space Odyssey. Today, however, is
2010, and we must figure out how to effectively balance artificial intelligence with human
judgment. This hearing will help us to achieve that goal. It can also help us to determine how to
harness technology to create effective audit trails for regulators.

Somewhere along the way, competition among exchanges, alternative trading systems,
and others has additionally led to increased fragmentation. As old trading methods have given
way to modern techniques, the rules governing our market architecture have lagged behind. We
now must better integrate our markets. In this regard, I am encouraged that regulators and
exchanges are already working together to adopt new rules for creating uniform single-stock
circuit breakers and updating archaic market-wide trading halts.

Most importantly, we must protect investors’ interests. They deserve fair and orderly
markets, which the Securities and Exchange Commission exists to ensure. Despite this mandate,
the markets were hardly fair or orderly during last Thursday’s roller-coaster ride.
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In this turmoil, some investors tost mightily. One recent news story highlights a couple
who lost $100,000 because their trade cleared at the wrong moment during Thursday’s chaos.
This turbulence additionally triggered costly stop-loss orders for too many investors and may
have placed others in unintended short positions as trades unwound. The market mayhem also
unfortunately revealed the arbitrariness of the process for identifying and canceling “clearly
erroneous” trades. Moreover, the decision to rescind some trades may have ultimately benefited
those who aided and abetted the plunge. This is wrong. They placed a bet and deserved to lose.

Although stock values quickly sprung back this time, the experience may prove quite
different next time. A ghost-in-the-machine scenario in which an enormous computer sell-off
sparks a vicious cycle of selling and panic seems completely plausible. To thwart this doomsday
hypothetical, regulators must act with great speed and great care to promulgate new rules. The
SEC has already begun this process with its January concept release on market structure.

In sum, our witnesses can shed light on the 20 harrowing minutes of last week’s flash
crash. They can also explain how we should respond to technological advances, increased
competition, and other market evolutions in ways that best protect investors. I thank each of the
witnesses for appearing, especially on such short notice, and am eager to hear their testimony.
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1 am Terrence A. Duffy, executive chairman of CME Group Inc. Thank you Chairman Kanjorski
and Ranking Member Garrett for inviting us to testify today. You asked us to discuss issues
surrounding the activity in the equity markets on Thursday, May 6, 2010, including our thoughts
on market integrity and how our markets functioned on that date, the effectiveness of the existing
market structure rules and the role of technology in our markets.

CME Group is the world’s largest and most diverse derivatives marketplace. We are the parent
of four separate regulated exchanges, including Chicago Mercantile Exchange Inc. (“CME”), the
Board of Trade of the City of Chicago, Inc. (“CBOT”), the New York Mercantile Exchange, Inc.
(“NYMEX") and the Commodity Exchange, Inc. (“COMEX"). The CME Group Exchanges
offer the widest range of benchmark products available across all major asset classes, including
futures and options on futures based on interest rates, equity indexes, foreign cxchange, energy,
metals, agricultural commodities, and alternative investment products. The CME Group
Exchanges serve the hedging, risk management and trading nceds of our global customer base by
facilitating transactions through the CME Globex® electronic trading platform, our open outery
trading facilities in New York and Chicago, as well as through privately negotiated CME ClearPort
transactions.

The equity index futures contracts traded on CME Group designated contract markets provide an
essential risk management function, allowing investors to hedge their exposure against a portfolio of
shares or equity options. The most significant equity index futures contract traded on the CME
Group Exchanges is the E-mini S&P 500 futures contract. In 2009, average daily volume for the E-
mini S&P 500 futures contract was 2,207,596 contracts.

L Introduction

Over the past four days, CME Group has engaged in a detailed analysis regarding trading activity
in its markets on Thursday, May 6, 2010. Our preliminary review indicates that our markets
functioned properly. We have identified no trading activity that appeared to be erroneous or
contributed to the break in the cash equity market during this period. Moreover, no market
participant in our markets reported that trades were executed in error nor did the CME
Exchanges cancel (“bust™) or re-price any transactions as a result of the activity on May 6th.
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In the following sections, we discuss: (1) the functioning of our markets on May 6, 2010, (2) the
market dynamics in the futures market vis a vis the equity market, and (3) the relevant applicable
CME and NYSE circuit breaker rules and (4) CME electronic functionality, particularly CME
Stop Price Logic functionality and price banding, among others, which serve to protect our
markets. Finally, we have also included preliminary recommendations as to changes that could
avoid a recurrence of this type of event in the future.

1L The CME Markets Functioned Properly on May 6, 2010

a. CME Has Conducted an Initial Review of Detailed Trading Records

CME Group analyzed trading volume and activity throughout May 6 and focused particularly on
the activity taking place during the Een’od of Ipm to 2pm Central Time. Total volume in the
June E-mini S&P futures on May 6" was 5.7 million contracts, with approximately 1.6 million or
28% transacted during the period from 1pm to 2pm Central Time. During that hour, the market
traded in a range of 1143.75 to 1056, or 87.75 points - beginning the hour at approximately 1142
and ending the hour at approximately 1113. More than 250 firms and 9,000 User IDs were
active in the market during this period of time.

During most of that hour, the bid/ask spread was a tick wide (.25 points) and the market traded in
a largely orderly manner despite the significant sell off and subsequent rally. At approximately
1:45:28, following a sharp 12.75 point decline over a period of approximately 500 milliseconds
on the sale of 1100 contracts by multiple market participants, the bid/ask spread momentarily
widened to 6.5 points or 26 ticks.

At that point, one of CME Globex’s risk management functionalities, a CME Globex Stop Price
Logic event, which is discussed in more detail below, was triggered. As a result, the market was
automatically paused for five seconds to allow liquidity to come into the market. The market
subsequently reopened and was 1056.50 bid, at 1056.75 offered, and thereafter rallicd more than
40 points to 1097 in the following three minutes and confirmed its upward recovery.

The Market Regulation Department reviewed a significant amount of activity during this period,
a period that included more than 3 million system messages, and, in particular, reviewed the
activity of entitics whose trading activity during the one-hour period was significant and thus
warranted further review. Market Regulation staff ultimately concluded that there were no
anomalies represented by the level of activity or the trading strategies employed by market
participants.

b. CME Markets Provided an Important Price Discovery and Risk Transfer
Function on May 6 .

From a broader perspective, the cumulative record of May 6 trading activity underscores the fact
that CME’s futures markets, duc to their high level of liquidity, provided an important price
discovery and risk transfer mechanism for all market participants on that day.
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The second-by-second trading range, which is an indicator of the liquidity in the market, shows
that futures had much tighter bid-ask spreads than the comparable Exchange Traded Fund or
ETF. The ETF which is most comparable to the E-mini S&P 500 futures is the SPDR S&P 500
ETF Trust (SPY). This demonstrates that, while all the markets were less liquid than in normal
times, the liquidity in the futures market degraded much less than in the ETF markets (which, in
turn, degraded much less than the individual stocks, especially stocks that are thinly traded.)

There is strong evidence that the futures market (E-mini S&P in particular) was much more
liquid than the fragmented underlying stock market on May 6. During the period between 1:40
and 2:00 CST, the volume of E-mini S&P (notionally adjusted) was 3 to 4 times greater than the
SPY volume and, at the pcak of the market’s volatility, was to 8 to 10 times greater.

The data does show that the E-mini S&P futures reached its low prior to when the stock market
reaching its lows. This is consistent with the role of the futures market in anticipating market
movements. Futures contracts, by design, provide an indication of the market’s view of the
value of the underlying stock index. Casual observation may lead to the conclusion that the E-
mini S&P futures prices appeared to lead the decline in the cash market. The chart, attached as
Exhibit A, illustrates the comparative value of the E-mini, traded on the futures market, as
compared to the equities markets. The chart demonstrates that the E-mini S&P moved virtually
in tandem with the comparable cash instrument until the moment when our Stop Price Logic was
implemented which caused our matching engine to pause for 5 scconds. At the time the Stop
Price Logic was implemented, the E-mini S&P ceased its drop, while the cash market continued
its steep decline. The E-mini S&P then rallied significantly for the remainder of the trading
session. We believe this recovery was positively influenced by our Stop Price Logic
functionality which stabilized market activity. This functionality is not available in the securities
market. Consequently, while the broad based index markets — SPYs and CME E-mini S&P —
were substantially recovering, there were continued price declines in individual stocks which
persisted for minutes (not seconds).

If a seller made a decision to sell a large position, it was rational for that seller to turn to the most
liquid market, notably the E-mini S&P futures contract, where there is significant market
participant confidence. A review of the composition of the trading volume confirms that this
was the case. Consequently, equity index futurcs perform an important price discovery function
in the market. If the futures market had not been available as an alternative, the selling would
have manifested itself somewhere else, potentially in a less liquid market, such as the underlying
stock market or the OTC derivatives market. The relative tightness of the spread in the futures
market underscores the fact that there were buyers in the market as well creating a concentration
of liquidity that further supported the important price discovery and risk transfer role of the
futures market.

III.  Circuit Breaker Rules

One of the mechanisms that exchanges have implemented to curb market volatility are “circuit
breaker” rules. Circuit breaker rules require an automatic halt in trading when pre-determined
price levels are reached. CME Group Exchanges currently have circuit breaker rules in effect for
equity index products which are consistent with the circuit breaker rules in the underlying equity
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markets. The following is a brief history and summary of circuit breaker rules as developed by
the equities markets and by CME.

Circuit breaker rules were originally introduced following the September 1987 market crash.
The circuit breakers were implemented uniformly across all equities and options exchanges and
were set at a fixed price level tied to the DJIA. If the DJIA declined 250 points (approximately
12% of the Index) from the prior day’s close, a trading halt was imposed; if the DJIA declined
400 points, a subsequent two-hour trading halt was triggered. This rulc was embodied in NYSE
Rule 80B.

On October 27, 1997, the circuit breakers were triggered for the first time. A subsequent
analysis of those events led to a modification of the circuit breaker rules to cmploy percentage
declines of 10, 20 and 30% in the DJIA in lieu of the fixed point triggers previously used. That
rule remains in effect.

The CME also adopted price limit rules for its equity index contracts. These price limits were
coordinated with the NYSE Rule 80B trading halts when the latter were adopted in 1988. The
price limit structure and levels have changed several times as the Exchange has gained more
experience and as the trading halts in the equity market have been modified.

CME’s rules originally included several intermediate price limits -- called "speed bumps” —
triggered prior to a trading halt, which were in effect for ten-minute intervals. CME also imposed
total daily limits on its domestic equity futures contracts, set at approximately a ten percent drop
in the respective index.

In 1998, when the circuit breaker rules at NYSE and the other equity exchanges were changed to
the 10, 20 and 30% level, CME adopted a price limit systcm of 2.5, 5, 7.5 and 10% limits, with a
total daily limit of 20%. Later in 1998, CME adopted a 15% speed bump which triggered a 10
minute reserve period in the market. In 2001, CME amended the price limits to eliminate the
2.5% limit on all domestic stock indexes. The limits were triggered at 5, 10, 15 and 20%.

In January 2008, the decision was made to harmonize CME’s limits to be fully consistent with
the NYSE Rule 80B (and also consistent with the methodology employed by the CBOT with
respect to the DJIA futures). Consequently, the 5%, 7.5%, 10%, 15% and 20% limits were
eliminated in favor of the 10%, 20% and 30% employed by the NYSE. CME did, however,
retain the references to the specific stock index that is the subject of the futures contract rather
than tying these limits to movements in the DJTA, meaning, for example, that the E-mini S&P
500 circuit breakers are tied to price movements in the related index.

CME implements an unconditional futures trading halt in the equity index futures when the
primary stock market is halted, regardless of whether a particular index product has hit a limit or
not. CME also continued enforcement of 5% limit bid or offer policy during overnight electronic
trading hours; if equity index futures are locked limited at 8:15 a.m. Central Time (“CT”) and
remain so at 8:25 a.m. CT in the lead month futures contract, there will be a trading halt in effect
until the commencement of regular trading hours (floor and electronic trading). During the
trading halt, the Exchange will provide an Indicative Opening Price of the re-opening of trading
on CME Globex, if applicable. If the lead month futures contract is no longer locked limit at
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8:25 a.m. CT, trading will continue with the S percent limit in effect. At 8:30 a.m. CT, the 5
percent overnight electronic trading hours limit no fonger will be applicable.

On May 6", the declines in the DJIA were just short of 10% at a time of day when the 20%
trigger was in effect. Consequently, the circuit breakers in the primary and the futures markets
were not triggered.

IV. CME Has Risk Management Controls to Mitigate the Potential for Disruption of its
Markets

In addition to the circuit breaker rulcs described above, CME has in place numerous risk
management processes, procedures and systems to preserve the integrity of its market in light of
the many risks associated with maintaining a primarily electronic market. For example, CME is
the only exchange in the world that requires pre-exccution credit controls. Appended to the
testimony as Exhibit B is a detailed list and description of the multitude of controls that the CME
employs on its CME Globex system, including credit controls, messaging volume controls and
risk protection policies and procedures.

There are certain risk protection tools employed by the CME which are important to note
individually and which are relevant to today’s discussion. One of these tools, CME Globex Stop
Price Logic functionality, was employcd on May 6 — its operation and effect are also described
below.

a. Stop Price Logic Functionality

The CME Globex system has a Stop Price Logic functionality which serves to mitigate artificial
market spikes that can occur because of the continuous triggering, election and trading of stop
orders due to insufficient liquidity. If clected stop orders would result in execution prices that
exceed pre-defined thresholds, the market automatically enters a brief reserved state for a
predetermined time period, generally ranging from 5 — 10 seconds. During this period, no orders
are matched and new orders other than market orders may be entered and orders may be
modified and cancelled. The momentary pause that occurs when Stop Price Logic is triggered
allows market participants the opportunity to provide liquidity and allows the market to regain
equilibrium, thereby mitigating the potential for disruptive market moves.

The stop spike price and time parameters in the E-mini S&P futures are 6 index points and 5
seconds, respectively.

The Stop Price Logic was triggered on May 6™ in the E-mini S&P 500 equity index. At 1:45:27,
one second prior to going into reserve state, the front month E-mini S&P 500 equity index
futures contract was trading just under the 1070.00 level. Multiple parties entered the market
selling and taking the market down to 1062.00. There was a stop order to sell 150 contracts at
1062.00 which moved the markets to 1058.25. This trade triggered another 150 lot stop at
1059.00 which sold the market down to 1056.00. At this time renewed buying from multiple
firms absorbed the volume at which point, the market started to trade off of the lows.
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The front month E-mini S&P 500 equity index futures market went into reserve state as a resuit
of Stop Price Logic functionality being triggered at 13:45:28. The market came out of this
reserve state five seconds later. As a result of the stop, the decline in the E-minis halted and the
market came out of the reserve state with an initial price of 1056.75.

b. Price Banding Functionality

To ensure fair, stable and orderly markets, CME Globex subjects all orders to price verification
using a process called price banding. The platform utilizes separate mechanisms for futures
price banding and options price banding. Price banding prevents the entry of erroncous orders
such as a limit bid at a price well above the market or a limit offer at prices well below the
market which could trigger a sequence of market-moving trades that require subsequent
canccllations.

c. Protection Points for Market and Stop orders

This CME Globex functionality automatically assigns a limit price (Protection Point) to futures
market orders and stop orders to preclude the execution of these types of orders at extreme
prices in situations where there is insufficient liquidity to support the execution of the order
within an exchange-specified parameter of the current market.

The Protection Point values vary by product, and in the E-Mini S&P futures the Protection Point
is established at 3 index points. The CME Globex system calculates the limit price for a Market
Protected Order by applying the Protection Point value to the best bid or offer price (depending
on the order’s side of market) and by applying the Protection Point value to the trigger price for a
Stop Protected Order. Any unmatched quantity remaining for a Market Protected or Stop
Protected Order after it is cxecuted to the Protection Point limit becomes a Limit Order at the
limit price.

d. Maximum Order Size Protection

This CME Globex functionality prohibits entry of an order into the trading engine which exceeds
a pre-determined quantity. For E-mini S&P 500 futures, the order size is 2,000 contracts. This
functionality provides protection against the so-called “fat finger” trades. Additional credit
controls serve as a check to ensure that a single market participant is not sending in continuous
orders at the maximum order size if such trading cannot be supported.

V. High Frequency Trading

An important issue raised in this discussion is the contribution of high frequency traders
(“HFTs”) to the current situation and their future role in the markets. As recently described in
the SEC’s Coneept release on market structure, high frequency trading was identified as one of
the most significant market structure developments in recent years. Although HFT is not clearly
defined, “it typically is used to refer to professional traders acting in a proprietary capacity that
engage in stratcgies that generate a large number of trades on a daily basis.”

6
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CME believes that HFTs play an important role in the markets, particularly when such activities
are engaged in with the types of risk management procedures detailed in the previous section.
HFTSs are an important part of daily trading activity in the marketplace and this has developed in
response to technological and trading strategy advances. This represents the natural evolution of
technological advancements and improvements in the marketplace and the percentage of trading
volume attributable to HFTs will likely continue to inerease in the future. There is evidence that
HFTs increase liquidity and transparency in the marketplace and narrow spreads which allows
investors to buy and sell securitics at better prices and at lower costs.

It is also important to note that not all HF Ts are alike. A significant proportion of HFTs on the
CME promote liquidity by providing continuous markets in our products. As illustrated by the
events of May 6, in analyzing the rolc of one HFT, a majority of that entity’s trading executed
during the relevant one-hour period was related to that firm’s market making activities. Thus,
before considering restrictions on HFT activity, consideration should be given to the beneficial
role played by HFTs in providing liquidity during normal market activity as well as during times
of increased market turmoil.

The use of high frequency trading by proprietary trading firms, investment banks, hedge funds
and index traders, among others, has made the marketplace more efficient and competitive for all
market participants. Careful consideration should given to any decision to place significant
restrictions or limitations on HFTs would be harmful to the marketplace and result in less
efficient and less liquid markets. It is also important to note that automated trading or algorithmic
trading has its origins in Europe. Accordingly, efforts to place limits or impose regulatory
burdens on HFTs in the United States may encourage HFTs to shift the trading they currently
conduct in the United States to Europe and other foreign jurisdictions that are already well-
equipped to handle additional growth in both equities and futures.

CME Globex employs many risk management policies and procedures which assist in the
mitigation of risk associated with any type of electronic trading, including that of HFTs. In
addition, thec CME Group Exchanges arc proactive in monitoring the trading activity of HFT
entities. All Automated Trading Systems (“ATS”) using CME Globex are required to identify
themselves as an “ATS™ and register with the CME Group Exchanges. Subsequent to their
registration, the CME Group Exchanges are able to monitor the trading activity of ATSs on both
a real time and post-trade basis. CME has required ATS registration for its equity index products
since 2006. This policy has now been expanded to ATS” for all products and we currently have
over 10,000 ATS registered.

VI.  Preliminary Recommendations

As noted previously, CME has endeavored to extensively examine the aetivity in our markets on
May 6, 2010. Based on our analysis to date, we would make the following preliminary
recommendations regarding potential changes to improve the functioning of the markets during
times of severe turmoil. Of course, as we continue to study the situation, we would be happy to
contribute our further thoughts and recommendations.
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Circuit breakers, including circuit breakers for individual stocks such as that implemented
by the NYSE, must be harmonized across markets. The lack of consistency exacerbated
the decline in certain individual stocks as the NYSE cxcrcised its Liquidity
Replenishment Rule to slow down its markets and orders were then directed to less liquid
clectronic trading venues.

Stop Price Logic functionality should be adopted across markets, on a product by product
basis, to prevent cascading downward market movements.

The current circuit breaker levels of 10, 20 and 30 percent, the duration of the halt and
the time of day at which such triggers are applicable, should be reevaluated in light of
current markct conditions to determine whether any changes are warranted. Any such
changes must be implemented across all market venues.
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Exhibit B
CME Group Inc. - Risk Management and Risk Protection Controls

The following is an outline of the risk management services and applications and risk protection
tools, policies and rules employed by CME Group.

Risk Management Services and Applications

The CME Group maintains several risk management applications and services to protect CME
Globex customers and clearing firms.

Globex Credit Controls:

CME Globex Credit Controls provides pre-execution risk controls that enable Clearing Firm
Risk Administrators to set credit limits through the CME Globex Credit Controls (GCZ) tool.
Clearing Firm Risk Administrators are able to define firm level trading limits and select real-time
actions if those limits are exceeded, including:

« ¢-mail notification
+ order blocking
» order cancellation

CME Globex Credit Controls functionality is available in both Manual and Automated modes.
Manual Mode

» Enables risk administrators to maintain manual credit control limits by setting a
maximum order size and the capability to block new orders

Automated Mode

« Automated credit control management defined by Clearing Firm Risk Administrators
» View open and filled orders by executing firm
« Auto-cancel orders

Drop Copy:

The Drop Copy service allows customers to reccive real-time copies of CME Globex Execution
Report and Acknowledgement messages as they are sent over link order entry system sessions.
Drop Copy aggregates link messages, cnabling customers to aggregate positions and monitor
orders for sessions guaranteced by one or more clearing firms upon approval of the clearing firms.

Features:
«  Ability to monitor orders and activity
» Aggregated execution and reject messages
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Cancel on Disconnect:

Upon an ungraceful dropped CME Globex to link user connection, Cancel on Disconnect (COD)
cancels all resting session/day futures and options orders for that session. Customers are
responsible for re-entering any orders cancelled by COD.

Features:
« Opt-in, subscription-based

« Free service

CME Globex Messaging Volume Controls

e Latencies in CME Globex markets can be caused by customers sending messages at
sustained, high frequencies. To protect all market participants from the negative effects of
this cxtraordinary and excessive messaging, CME Group implemented automated
controls at the link session level to monitor for excessive new order, order cancel and
order cancel/replace messaging. If a link session exceeds the designated message per
second (MPS) threshold over a rolling three second window, subsequent messaging will
be rejected until the average MPS rate falls below the threshold.

Mass Quote Governor

e Mass Quote Governor limits the rate at which firms can submit mass quotes. Excessive
mass quotes impact CME Group trading engines and result in excessive amounts of
market data, which impacts the customer. Mass Quote Governor eases the bandwidth
and processing constraints on CME Group and firms receiving market data. This allows
CME Group to provide a more stable and reliable market

* Mass Quote Governor mcasures the number of quotes per second (QPS) for each Market
Maker mass quote enabled iLink session. The QPS is measured during a CME Group
defined time interval. If a firm exceeds their allotted QPS as measured over the defined
time interval, subsequent mass quote messages are rejected during the next time interval.

Risk Protection Tools

The CME Globex electronic trading infrastructure incorporates several risk protection tools to
provide added safeguards to customers and clearing firms.

Price Banding
¢ To ensure fair, stable and orderly markets, CME Globex subjects all orders to price
verification using a process called price banding. The platform utilizes separate
mechanisms for futures price banding and options price banding.
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* Price banding prevents the entry of erroncous orders such as a limit bid at a price well
above the market or a limit offer at prices well below the market which could trigger a
sequence of market-moving trades that requirc subsequent cancellations.

Futures Price Banding

A Price Band Variation (PBV) is a static value that varies by product. It is symmetrically applicd
to both the upside (for bids) and downside (for offers) to determine the Price Band Variation
Range (PBVR). The Banding Start Price (BSP) is a dynamically calculated value that determines
the PBVR. The BSP uses market activity such as trades, best bid and offer, implied bid and offer
or indicative opening price to ensure that the most current and relevant information is used to
calculate the PBVR.

Enhanced Options Price Banding
Enhanced Options price banding is identical to futures price banding, with the following
modifications. Based on market conditions, the reference price is set to the:
« Last Price of the option or spread;
o Theoretical Options Price (TOP), bascd on well established options pricing algorithms;
or,
e Last Price in combination with the TOP, if practical.

The width of the price bands is determined by one of the following:
» A fixed PBV for the entire option serics, identical to the current price banding practiee;
* A dynamic PBV based on the delta of the option, as estimated by the TOP calculation; or,
« A dynamic PBV bascd on a percentage of the TOP, where the percentage is based on the
delta of the option.

Stop Order Logic Functionality

¢ Stop Order Logic functionality helps to mitigate artificial market spikes that can occur
because of the continuous triggering, clection and trading of stop orders. On CME
Globex, if elected stop orders would result in execution prices that exceed pre-defined
thresholds, the market automatically enters a very brief reserved state. During this period,
new orders are accepted but trades do not occur until the reserve state expires, thereby
providing an opportunity for the market to regain equilibrium.

Protection Points for Market & Stop Orders

» Market and Stop Order protection points permit orders to be filled within a pre-defined
range of prices without having to manually define a limit price. Any Remaining Quantity
for a Market Protected or Stop Protected Order will become a Limit Order at the Limit
Price Calculated by the Trading Engine.

Maximum Order Size Protection
Maximum order size protection is embedded CME Globex functionality that prohibits entry of
an order into the trading engine which exceeds a pre-defined maximum quantity.
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Market Maker Protections

Market Maker Protections (MMPs) arc parameters set by the Market Maker to provide a degree
of risk protection by limiting their quote execution exposure. MMPs are available exclusively to
CME-registered Market Makers spccifically using Globex Mass Quote functionality. MMP
parameters are set specifically for each Mass Quote Session Identification (Mass Quote ID).
When their defined protection values are met or are exceeded within a 15 second interval, the
protections are triggered. The MMP functionality is supported for all premium traded options
and volatility traded options. MMPs are not available for Futures Instruments.

CME Group Provided Applications

FirmSoft

® FirmSoft is an order management tool which provides real-time visibility and cancel
functionality for working and filled orders, across multiple firm IDs, in the CME Globex
order management database. Access to FirmSoft can be granted based on one or more
Trader ID(s), session(s) and/or account numbers.

e FirmSoft provides important risk mitigation functionality during system failures.

e With FirmSoft, customers can view and cancel orders for iLink and EOS Trader.

FirmSoft users can view:
e Current order status
s Fill information, including partial fills and fills from mass quotes
e Net positions
» Cancel replace history
» CME Globex timestamps

If enabled, FirmSoft users can cancel:
e An individual order
e A group of orders
e All working orders and mass quotes

Front —End Clearing System (FEC)

The Front-End Clearing System (FEC) provides real-time trade position details. In addition,
FEC gives a clearing member firm back office staff an integrated method for entering and
processing a variety of trade data. )

Risk Protection Policy and Rules

Accessing CME Globex

* The CME Group Rule Book outlines certain requirements for gaining access to CME
Globex, including the requirement that all connections to CME Globex must be

4
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Error Trade Policy

The following shall be applied to balanee the adverse effects on market intcgrity of
cxecuting trades and publishing trade information inconsistent with prevailing markct
conditions while preserving legitimate expectations of trade certainty by market
participants. This rule authorizes the Globex Control Center (“GCC™) to adjust trade
prices or cancel (bust) trades when such action is necessary to mitigate market disrupting
events caused by the improper or erroncous use of the electronic trading system or by
system defects. Notwithstanding any other provisions of this rule, the GCC may adjust
trade prices or bust any trade if the GCC determines that allowing the trade to stand as
executcd may have a material, adverse effect on the integrity of the market. Please refer
to Rule 588 of the Rule Book for complete details of the CME Group Error Trade policy.

General Rules and Requirements for Entering Orders on CME Globex

Automated Trading System (ATS)

An ATS that does not require an individual to initiate or manually confirm the creation of
a specific instruction must be assigned, and must transmit into CME Globex, a unique
TAG 50 that identifies the person who operates, administers and/or monitors the ATS. If
the ATS operator is responsible for multiple trading models, algorithms, programs, or
systems which trade the same product, and which potentially could trade opposite one
another, then each model, algorithm, program or system must be assigned a uniquc TAG
50. Any deviation from this requirement must be approved by CME Market Regulation
before being implemented.

Some trading entities have assigned groups of individuals that work together to operate
and monitor ATSs. For cxample, a firm may have one person who adjusts pricing
parameters, but others who continuously monitor positions or risk and make decisions as
to trading size. In these team situations, the individuals may use a single TAG 50 subject
to the approval of CME Market Regulation. When registration is required, these team
TAG 50s must be properly registered. Tcam TAG 50s may only be used in true team
situations. Entitics may not bundle all their ATS operators under one TAG 50 if those
operators primarily work independently or at different times of the day.

When ATS spreading functionality is the primary source of order eniry, or if there is a
large amount of order traffic from the operator, then a separate TAG 50 must be assigned
to distinguish the automated orders from the manual orders.
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ATS TAG 50 Registration Requirements

CME requires clearing members 1o register all ATS TAG 50s.

The clearing firm must associate each ATS TAG 50 with the name of the person who is
directly responsible for controlling the trading of the ATS, and must select the ATS
attribute on the registration screen to indicate that the TAG 50 represents an ATS. Each
ATS operator must provide aceurate and up-to-date information to their clearing firm
concerning ATS TAG 50s. The TAG 50 that 1s registered must exactly match the TAG
50 that is submitted on CME Globex orders entered through iLink connections.

Clearing firms must ensure that all TAG 50s including ATS TAG 50s, which require
registration, are appropriately registered and must correct any errors and make any
necessary updates to TAG 50 registrations.

For Team ATS registrations, all of the same information as individual registration is
required including each person’s designated role as part of the team. These roles include:
Desk Manager/Head Trader, Trader, Risk Monitor, Trading Monitor, or Other. If there
are changes to the Tecam over time, it is the responsibility of the trading entity and the
clearing firm to ensure that those changes are promptly and accurately recorded.

CME Group Globex Messaging Policy

The CME Globex Messaging Policy creates fair business guidelines by which customers
are billed a surcharge for overly high message rates. This policy bencfits all customers
trading on CME Globex by discouraging cxcessive messaging abuses, which in tum
helps to ensure that CME Globex maintains the responsiveness and reliability that our
customers around-the world have come to expect from it when trading the CME Group
clectronic markets. Under the CME Globex Messaging Policy, cach clearing member
firm (active or in active clearing member firms that maintain relationships with CME
Clearing) must not exceed product-specific benchmarks, individually tailored to the valid
trading strategics of each market. CME Group calculates benchmarks based on a per-
product Volume Ratio, defined as the number of messages submitted for each executed
contract in a given product. If a clearing member firm exceeds a benchmark, they will be
issued two notices within a rolling 30 business day period.

ATS Messaging

ATSs arc treated like any other market participant and are subject to the messaging policy
which applies to all message flow.

(The Exchange sponsors Market Maker programs which may not be subject to all ATS
provisions.)

Implementing this volume control for new order and order cancel/replace messaging is
designed to:

o Support valid trading activity.
o Prevent a malfunctioning trading system from impacting the markets.
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STATEMENT OF GARY GENSLER
CHAIRMAN, COMMODITY FUTURES TRADING COMMISSION
BEFORE THE
HOUSE OF REPRESENTATIVES COMMITTEE ON FINANCIAL SERVICES
SUBCOMMITTEE ON CAPITAL MARKETS, INSURANCE, AND GOVERNMENT
SPONSORED ENTERPRISES

May 11, 2010

Good afternoon Chairman Kanjorski, Ranking Member Garrett and members of the
Subcommittee. 1 thank you for inviting me to today’s hearing on the unusual volatility in the
capital markets last week. I also am pleased to testify alongside Securities and Exchange
Commission Chairman Mary Schapiro. Staff of the Commodity Futures Trading Commission
(CFTC) and SEC have been in constant communication since Thursday afternoon. We will
continue to work closely together to review the events of last week and make joint
recommendations to protect the integrity of our markets and the American public. This
afternoon, I will focus my testimony primarily on issues related to the futures marketplace and

altow Chairman Schapiro to address the securities markets.

The Equity Index Futures Markets

Before I turn to the events of last Thursday, I will discuss the makeup of the stock index

futures markets. I will also address the market protection mechanisms in place for orders entered
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into the electronic trading systems of the two U.S. futures exchanges where the highest-volume

equity futures trade.

Stock index futures are derivatives contracts that trade on central exchanges. Much like a
crude oil futures contract is based upon the price of crude oil, a stock index futures contract is
based on the level of a broad based stock index. The stock index futures marketplace consists
almost entirely of futures contracts based on four principal stock indices. Futures on many U.S.
stock indices, including the S&P 500, the Nasdaq 100 and the Dow Jones Industrial Average,
trade on the Chicago Mercantile Exchange (CME). Futures on other U.S. stock indices,
including the Russell 2000 Index, trade on the IntercontinentaiExchange, Inc. (ICE). The total
outstanding notional value of the futures contracts on these indices is approximately $360 billion.

This compares to a total U.S. equity market value of approximately $13 trillion.

By far the largest stock index futures contract is the E-Mini S&P 500 (“E-Mini”)
contract, which is a cash-settled contract based on the level of the S&P 500 Stock Index. E-Mini
futures account for more than 80 percent of the notional value of U.S. stock index futures open
interest. E-Mini futures trade on the CME Globex electronic trading system, which operates

nearly 24 hours a day from Sunday evening to Friday afternoon.

Electronic Futures Trading Market Protections
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Both CME Globex and the ICE trading systems have automatic safety featurcs — termed
“pre-trade risk management functionality” — to protect against crrors in the entry of orders (such
as “fat finger” errors) and extreme price swings. These features help ensure fair and orderly

markets.

First, CME and ICE clectronic trading systems both automatically reject orders priced
outside a range of reasonability, also known as price bands. For instance, on the E-Mini
contract, such band is 12 points — or approximately 1 percent — above and below the last
executed trade. This prevents clearly erroncous orders from triggering a sequence of market-

moving trades that later require cancellation.

Second, both CME and ICE have maximum order size limitations that prevent entry into
the trading engine of an order that exceeds a predefined maximum quantity. In the E-Mini
contract, for example, the maximum quantity is 2,000 contracts. With the S&P 500 Index at
approximately 1,100 points as it was on May 6, two thousand E-Mini contracts would have a
notional value of approximately $110 million. The average transaction size in the E-Mini

contract, however, tends to be six contracts, or approximately $330,000.

Third, both CME and ICE have protections with regard to “stop loss” orders. Such
orders are triggered if the market declines to a level pre-selected by the person entering the order.

CME and ICE rules provide that when the market declines to the pre-selected stop level for such
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order, the order becomes a limit order executable only down to a price within the range of
reasonability (12 points) permitted by the system, instead of becoming a market order.
Requiring that stop orders have a limit avoids the potential that such stop orders could be
executed no matter how low the market goes. This requirement for all stop orders to convert to
limit orders prevents, for example, any stop orders from being posted at a price unreasonably

below the market, such as orders at a price of one cent.

Fourth, CME Globex has Stop Spike Functionality that protects against cascading stop
orders — the domino effect of one stop order triggering others. Globex’s Stop Spike
Functionality pauses trading for five to ten seconds — five seconds in the case of the E-Mini
contract — when the trading engine recognizes that it has a series of resting stop orders that could
lead to a cascade and move the market up or down beyond a specified amount. The pause allows
new orders to enter the system to restore liquidity and balance to the order book. On May 6, the
Stop Spike functionality occurred on two currency futures contracts and at a critical moment in

the E-Mini contract.

Preliminary Review

One of the questions on everyone’s mind — and the topic of this hearing — is: “What

happened on Thursday?” While the staffs of the CFTC and the SEC, with the cooperation of the
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exchanges, continue to review the events of that day, I would like to share some preliminary

observations. This review is ongoing, and there is much we have yet to learn.

CFTC sfaff, in coordination with the SEC and the exchanges, has been working around
the clock since Thursday afternoon to collect, review and analyze essential data. The CFTC
receives trade and position data on a daily basis from the regulated exchanges and
intermediaries. We have been in direct and regular communication with the futures exchanges,
and Commission staff has interviewed a number of the major market participants. Shortly after
the markets closed on May 6, staff issued “special call” requests to the ten traders with the
largest positions in the June 2010 S&P 500 E-Mini futures contract. Staff subsequently sent
similar letters to additional traders. The letters request information on trader positions and all

communications related to trading on May 5 and May 6.

Thursday, May 6th, started with turbulent skies as the market digested significant news
and information. Many financial news outlets were reporting on the uncertainties emanating out
of Europe. In this environment of uncertainty, market participants started to require higher
premiums to bear risk as indicated by a number of measures. One leading measure, called the
VIX index, earlier in the week between Monday and Wednesday rose 23.4 percent and on
Thursday rose another 31.7 percent, reflecting increased uncertainty among market participants.
From Wednesday to its highest point on Thursday, the VIX index rose 63.3 percent. Premiums

were higher on credit default swaps on many European sovereign debt securities, including debt
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of Greece, Portugal, Spain, ftaly and Ireland. The broad U.S. equity market declined as the S&P

fell nearly 2 percent from its previous day’s close by 2 PM.

The stock index futures markets and other markets are intertwined, and market
participants in the stock index futures markets look for price signals from many places. By early
in the afternoon, market participants would have seen indicator lights starting to flash in a
number of places. Though we do not now know how these individual events motivated traders,
looking back now, here are some of the market changes that occurred in the 20-30 minutes
running up to the decline. Futures market participants likely would have observed some of these
things. Currency markets were volatile. Small capitalization equity securities began declining
sharply some time after 2:00. In fact, by 2:24, there were already eight closed-end mutual funds

that had declined by 50 percent or more since 2:00.

We understand from our meetings with exchanges that by around 2:30, the exchanges
were finding that their order books were thinning out as the markets became less liquid, while at
the same time some investors were executing hedging strategies to proteet themselves against a
market decline. In the few minutes before 2:40 pm, two exchanges, Nasdaq and BATS declared
“self-help” with respect to the New York Stock Exchange (NYSE) Arca Equities, an electronic
trading platform. Self-help permits onc trading center to bypass the quotes of another trading

center if the affected center repeatedly fails to respond to orders within a one-second time period.
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Around 2:40 pm, a numbcr of individual securities listed on NYSE went into slow mode.
Our current understanding is that, over the next five minutes, more than 10 additional individual
sccurities entered into slow mode. These slow modes, or “liquidity replenishment points,” occur
to enable market participants to interact with quotes and orders manually to enhance liquidity

and reduce volatility.

From 2:40 to 2:45:28, the E-Mini declined by 58.25 points, recaching an intraday low of
1,056 — a decline of 5.2 percent. From the CFTC’s preliminary review of detailed intraday
trading records and speeial call information, we understand that between 2:42 and 2:45, some of
the most active traders limited their trading activity in the E-Mini futures contract. At 2:45:28,
the CME’s stop-spike mechanism’s 5-second pause took cffect. Following that pause, the

contract’s price began to move upward.

We will continue to review the May 6 events, and in particular how S&P futures traded in
relation to the cash markets and to exchange traded funds keyed to the same index. One of the
highest volume exchange traded funds is the SPDR ', which has a market eapitalization of just
less than $100 billion. Preliminary findings from the exchanges indicate the SPDR, which tracks
the S&P 500, and the E-Mini futures contract were highly converged until the E-Mini started to
rebound and the SPDR continued to decline another percent. In fact, we also saw that some

stocks in the S&P 500 dropped faster than either the futures or the SPDR, such as 3M, and that,

P S&P 500 Depositary Receipt.
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through the rally, the SPDR ETF was more volatile than the E-Mini. The S&P 500 and Nasdaq

100 cash indices reported their bottoms in the 2:46 minute.

By 2:49, the ETFs on the E-Mini, Dow Jones and S&P 500 had rebounded. By 2:50, the

broad-based equity indices had recovered to near their 2:30 levels.

Through our review, we have lcarned that there were about 250 participants in the S&P
E-Mini futures contract during the timeframe the market sold off. Of the 250, we have more
closely focused our examination to date on the top ten largest longs and top ten shorts. The vast
majority of thesc traders traded on both sides of the market, meaning they both bought and sold
during that period — acting, essentially, as liquidity providers. One of these accounts was using
the E-Mini contract to hedge and only entered orders to sell. That trader entered the market at
around 2:32 and finished trading by around 2:51. The trader had a short futures position that
represented on average nine percent of the volume traded during that period. The trader sold on
the way down and continued to do so even as the price level recovered. This trader and others

have executed hedging strategies of similar size previously.

Exchanges and market participants have stated their belief that it is unlikely that a “fat
finger” mistake caused the heavy volatility of May 6. To datc the CFTC staff review produced

no evidence indicating that a “fat finger” was the catalyst.
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Despite high volatility, the clearing and settlement for trading that took place on May 6 at
CME and ICE US worked effectively and without incident, including the movement of funds
that took place during the intra-day settlement cycle. The amount that the CME collected and
paid to its clearing members as a result of the mark-to-market calculation for all CME contracts
was slightly more than $4 billion; the amount collected and paid by ICE US to its clearing
members was approximately $750 million. All margin calls were met on time, although there
were no intra-day margin calls during the price spike. Clearing and settlement for trading that

took place on CME and ICE US on Friday, May 7, 2010, also worked well.

Review by the CFTC in Coordination with the SEC

Since Thursday, the CFTC and the SEC have been actively coordinating cfforts to review
that day's unusual market activity. The agencies’ market oversight and trading divisions have

been in regular communication, exchanging insights, ideas and expertise.

This morning, the CFTC and SEC jointly announced the formation of a CFTC-SEC
Advisory Committee on Emerging Regulatory Issues, which was proposed last fall as part of the
SEC-CFTC Harmonization report. The Committee will take up as its first task a formal review
of the events of last Thursday and make recommendations as appropriate. The Joint Advisory
Committee, made up of market practitioners, academics and former regulators, will begin

meeting shortly and will issue its review as soon as possible. The staff of the CFTC and SEC
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will provide to the Committee and Congress joint preliminary findings regarding last Thursday’s

market events on Monday.

Next Steps

Independent from Thursday’s events, the CFTC currently is considering the implications
of co-location and high-frequency trading. We also arc considering a rule related to account
identification so that the CFTC can collect better and more-detailed information on each trader in

the futures markets.

Last Thursday’s events remind us of the nced for one of the critical components of
financial reform: bringing transparency to the over-the-counter derivatives markets so that

regulators can also see what occurred in those markets.

I thank you again for inviting me to testify today. Ilook forward to your questions.

10
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Introduction

Chairman Kanjorski, Ranking Member Garrett and Members of the
Subcommittee, my name is Larry Leibowitz and | am Chief Operating Officer for
NYSE Euronext. |appreciate the opportunity to share with the Subcommittee
our written testimony on the subject of today’s hearing.

We commend the Subcommittee for its rapid response to the trading
events of May 6, 2010. We agree with the Subcommittee that an orderly trading
environment is fundamental to ensuring the reliability and integrity of our financial
markets, fosteringv investor confidence in the markets, and safeguarding the U.S.
financial system and economy. NYSE Euronext has always worked and will
continue 1o strive to be the standard for accountability and transparency in the
regulated marketplace. Thus, we believe it is essential to carefully examine the
market events that occurred on May 6, 2010 and to consider potential market
design and regulatory actions that could mitigate any similar occurrences in the
future. NYSE Euronext is firmly committed to working with regulators and market
participants toward achieving this critical objective. The trading evenis of May 6

are indicative of broader changes to markets and trading practices for which

! NYSE Euronext is a leading global operator of financial markets and provider of innovative trading
technologies. The company operates cash equities exchanges in five countries and derivatives exchanges in
Europe and the United States, on which investors trade equities, futures, options, fixed-income and
exchange-traded products. With more than 8,000 listed issues, NYSE Euronext’s equities markets — the
New York Stock Exchange, NYSE Euronext, NYSE Amex, and NYSE Arca — represent nearly 40 percent
of the world’s equities trading, the most liquidity of any global exchange group. NYSE Euronext also
operates NYSE Litfe, the leading European derivatives business, and NYSE Liffe US, a new US futures
exchange. We provide technology to more than a dozen cash and derivatives exchanges throughout the
world. The company also offers comprehensive commercial technology, connectivity and market data
products and services through NYSE Technologies.
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recent advances in technology have been a catalyst, and which the SEC wisely
has opened for review.
Today | would like to discuss:
¢ the trading eventis of May 6, 2010;
» the actions, and rationale behind those actions, that the New York
Stock Exchange took during those events; and
* gur recommendations for market design and regulatory changes to
avoid similar events and enhance investor safeguards in the future,
including:

o adopting coordinated circuit breakers to address extreme
and rapid swings in the prices of individual stocks and
revisiting the market-wide circuit breakers developed after
the 1987 market break;

o establishing uniform rules and procedures for cancelling
trades; and

o creating a consolidated audit trail of trading activity.

The May 6, 2010 Market Drop

On May 8, 2010, from 2:40 p.m. to 3:00 p.m. Eastern time, the U.S. equity
trading markets experienced a precipitous decline. At its lowest point, the Dow
Jones Industrial Average suffered an intraday decline of 998.5 points,
representing approximately $1 trillion in market value, with the most severe
trading pressure occurring between 2:40 p.m. and 3:00 p.m. Some individual

stocks lost nearly 100% of their market value. Although-some of the underlying
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economic and global financial conditions that influenced this selling activity are
known, the exact succession of events and what precipitated them remain
unclear. The Securities and Exchange Commission (the “SEC") and the
Commaodity Future Trading Commission (the “CFTC”) are aggregating and
analyzing trading data from all of the equity and derivatives markets and will form
a complete picture of the situation. We and other markets are working with the
SEC and CFTC to supply and interpret this data, but we cannot do so on our own,
as any single exchange has access only to the data from trades sent to or
executed on that exchange.

Trading activity like we experienced on May 6 underscores the importance
of the broad market structure review that the SEC is undertaking at present. As
you know, in 2005 the SEC adopted Regulation NMS, which is the main set of
regulations that govern the interaction of the competing markets in equity
securities. Regulation NMS has resuited in a number of benefits to the equity
markets, including narrower spreads and a greater use of technology, positioning
the equity markets to handle the extreme market stresses that began in the fall of
2008.

Additionally, Regulation NMS resulted in vibrant competition in the
markets. We strongly support competition in the equity markets, but competition
among trading centers also has resulted in market fragmentation. There are
currently upwards of 40 market centers in the equities markets, including
registered exchanges and alternative trading systems. When a trading problem

occurs, such as the May 6 experience, there is no central mechanism to
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coordinate a market-wide response. Exchanges have rules for trading halts
regarding pending news and trading problems and also have rules to address
erroneous trades. And the securities and futures exchanges, along with the
Financial Industry Regulatory Authority, have adopted the market-wide circuit
breakers developed after the 1987 market crash. However, there are no pre-
established mechanisms to address precipitous declines on a stock-by-stock
basis, or trading problems that result in market-wide drops of less than 10%,

The May 6 market drop certainly should inform the SEC’s current
examination of the changes in the markets, and in particular how certain recent
advances in technology may have fostered trading practices that negatively
impact the entire market. We are committed to working with the SEC and the
CFTC as they consider these important issues. As regulators seek to determine
whether regulatory action is necessary to address the shifts in market structure
resulting from technological change, the events of May 6 make clear that the
regulators also need to consider steps to avoid the types of extreme volatility our
markets experienced that day. In this context, we believe it is worthwhile to
explain the rules of the New York Stock Exchange that are designed to mitigate
extreme volatility and how such rules could be used as a template for the broader
market.

The New York Stock Exchange’s Market Model

The New Yark Stock Exchange has embraced electronic trading, and its
market model provides a combination of cutting edge technology with the best

aspects of a floor-based market. Our rules are specifically designed to provide
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optimal price discovery and mitigate market volatility, and these rules
automatically went into action on May 6. Specifically, the hybrid design of the
New York Stock Exchange incorporated in its trading structure a type of circuit
breaker mechanism, known as Liquidity Refreshment Points ("LRPs”), which
temporarily requires stock trading to pause and reaggregate liquidity when
significant price moves occur. The LRPs are triggered by specific criteria based
on the prices of particular stocks, which criteria are included in our rule book and
were approved by the SEC.

LRPs are designed to allow human intelligence to supplement artificiai
intelligence when trading appears irrational. The New York Stock Exchange’s
human liquidity providers absorb the news and trading patterns with respect to
individual stocks and hold manual auctions of orders. To be clear, the LRP
mechanism does not halt trading and it does not allow fiquidity providers to step
away from the market. Instead, on a brief basis, trading is paused to facilitate
more accurate price discovery, mitigate confusion and reduce panic, and prevent
the market from experiencing a sudden and significant drop. Our LRPs are
analogous to taking the controls of a plane off auto-pilot during turbulence.

Necessarily, and beneficially, this process is more deliberate and time
consuming than fully electronic trading. Although Regulation NMS permits
electronic trading to ignore the New York Stock Exchange when we are in our
circuit-breaker mode, many market participants specifically chose our mode of
trading in this time of stress: during the 20-minute period of focus, including the

periods when the New York Stock Exchange was in LRP mode on May 6, we
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executed volume commensurate with, and in many cases even higher than, our
normal market share and we traded all orders that were routed to the New York
Stock Exchange while the LRPs were in effect. A number of the LRPs in effect
on May 6 were resolved in less than one second, and the average time of the
LRPs was approximately 40 seconds. | emphasize these points to dispute the
notion that NYSE stepped away from the marketplace during this crisis.

We shouid note that LRPs are not intended to prevent the market from
falling; indeed that is not the role of an exchange, and could not be achieved by
any one market. Rather, our LRPs are designed to prevent a sudden downdraft
on our market from creating panic that could thunder through the financial system.
A circuit breaker on a single trading market, such as the New York Stock
Exchange, is not able to staunch volatile and panicked trading on other markets
especially if those markets choose not to participate in our circuit-breaker
mechanisms.

Once the New York Stock Exchange’s circuit breakers were triggered,
prices on the New York Stock Exchange were dramatically different from prices
on electronic exchanges that did not have in place a similar circuit breaker
mechanism. Because the New York Stock Exchange had switched to LRPs, and
because Regulation NMS allows traders to bypass us, orders were routed to
electronic markets that had not mitigated the volatile price declines and which
had limited amounts of liquidity on their books. in turn, a spasm of selling spread
through the markets with little liquidity, and no opportunity for the markets to

pause or human judgment to intervene.
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Recommendations

One clear lesson of May 6 is that our markets need a predictable, pre-
established, coordinated way to respond to extreme and rapid market volatility.
We believe the LRP mechanism functioned well on May 6, and the principles
inherent in the LRP mechanism should be extended across the markets. Asa
first step, we believe that regulators should require all exchanges and market
centers to implement a coordinated mechanism to provide a pause before trading
crashes through all avaitable liquidity into a free fail. If circuit breakers have been
triggered in a security, the resulting pause should apply to all trading in the
security irrespective of the market on which trading takes place.

In this regard, we suggest that the SEC should consider amendments to
the order protection rules under Regulation NMS. The original intent of the rule
may have been to give automated markets the option of bypassing a market that
was temporarily operating in a manual mode. in practice, however, the ability of
markets to bypass a manual market by default resuited in a situation where
markets effectively chose to ignore and trade around our quotes once our circuit
breakers were triggered. We certainly are willing to discuss the specific
parameters of our LRPs, but the events of May 6 have demonstrated that it is
time to reconsider the ability of markets to trade through functioning quotes as a
default matter. Moreover, we note that customers have the ability to specifically
request, and many do, for their orders to be directed to the primary market. In

addition, we believe that it may be prudent to revisit the levels of the market-wide
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circuit breakers, and consider tightening their levels given the rapidity with which
significant market movements can occur.

Further, we believe that developing a workabie market-wide process for
declaring an ongoing trading halt or reopening trading, even in the most difficult
of market conditions, is essential to this effort. Any such mechanism shouid
recognize that in times of extreme stress and volatility, a degree of centralized
price discovery may be beneficial for the markets. Thus, we would suggest that
the process for reopening trading after a halt should be conducted by the
principal listing market for the security, in consuitation with the regulators.
Similarly, the decision regarding an ongoing market wide trading hait should be
made by the principal listing market, as is done now for market wide news
pending halts. Of course, as with all regulatory actions, reguiators should avoid
greating an unfair burden on competition. The pubfic rulemaking process allows
for these and other concerns associated with implementing market wide circuit
breakers to be aired and resolved. Ultimately, this may best be achievad by
consolidating self-regulation in one securities seif-regulator, which would require
action by Congress.

There are other actions that the regulators could take to address trading
activity similar to what the markets experienced on May 8. First, the rules
regarding the cancellation of trades should be defined with greater specificity.
On May 8, it was announced after markets closed that any trades executed at
60% above or below the last price at 2:40 p.m. would be cancelled. This action

was not predictable and caused confusion in the markets. It was an
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unsatisfactory substitute for the lack of circuit breakers for individual securities.
There should be clear rules that set thresholds and circumstances under which
trades will be cancelled or adjusted, to correct errors rather than market-wide
movements.

In addition, fo facilitate a review of extraordinary trading events, there
should be a consolidated audit trail that would allow regulators to easily review
market-wide trade data. Having such a mechanism in place very likely would
have aided the review of the May 6 events. We understand that the SEC is
developing a prdposai in this regard, and we are committed to working with them
on this important initiative.

We also note that the SEC has recently proposed regulations that would
govern the risk controls applicable to providers of market access, to provide more
transparency to the equities markets more broadly, and more generally review
the functioning of the equities markets, and we have expressed our support for
many of these proposals. In order to both avoid similar trading events and to
facilitate surveillance, there should be uniform standards across markets that
govern the risk controls and procedures that market access providers are
required to implement. in addition, the SEC has proposed rules to gather
information from large traders. These proposals may address some of the

problems associated with aggregating and reviewing trading activity.
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Conclusion

The events of May 6, 2010 demonstrate that the markets would benefit
from a comprehensive structural review of the rapid advances in technology and
their effect on trading practices and market integrity. As you know, the SEG has
already commenced such a review, issued several rule proposals and has
indicated that other proposals are forthcoming. We are committed to working
with the SEC in these initiatives. In addition, we applaud the SEC and the CFTC
for working together to review the events that transpired on May 6 and to develop
a coordinated solution to prevent a recurrence of those events. NYSE Euronext
is committed to joining together with all parties to work constructively toward this
critical objective.

Once again, thank you for the opportunity to appear before the

Subcommittee. | would be happy to answer any questions you have.
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Good afternoon Chairman Kanjorski and Ranking Member Garrett. Thank you for the
opportunity to offer the perspective of the NASDAQ OMX Group, Inc. on the events of
May 6" and what they suggest for future improvements in the U.S. equities markets. As
Executive Vice President of NASDAQ’s U.S. Transaction Services business, I have
responsibility for all trading of equities and options on the NASDAQ Stock Market, as
well as trading on NASDAQ’s markets in Philadelphia and Boston, NASDAQ OMX
PHLX and NASDAQ OMX BX.

NASDAQ understands the critical role and obligations of capital markets. We have been
working closely with the Securities and Exchange Commission, the New York Stock
Exchange, and other national securities exchanges to protect investors in the wake of the
unusual trading events last Thursday. We met yesterday with Mary Schapiro and her
staff to develop a coordinated strategy to combat market instability. We support the
Commission’s actions and we believe that existing market-wide circuit breakers can be
improved quickly and effectively. NASDAQ and other markets are also acting jointly to
assess the operation and rapid implementation of stock-by-stock circuit breakers. These
changes will enhance the markets’ ability to handle unusual trading events in the future.

NASDAQ is well qualified to assist the Commission at times of market stress. We are
the world’s largest cxchange company. We list over 3,700 public companies, operate
twenty-two markets and ten clearinghouses world-wide, provide technology to over 70
exchanges, clearing organizations and central securities depositories in over 50 countries,
and regulate the trading and clearing of equities, options, commaodities, and derivatives
across the globe. We understand fully the role we play in serving and protecting millions
of investors in the United States and around the world that rely on the safety and
predictability of our markets to grow their savings and safeguard their futures.

Had I testified last Tuesday rather than today, I would have told you that the U.S. capital
markets are the deepest, fairest, most effective markets in the world and a crown jewel in
the U.S. economy. I would have told you that our cash equities markets have been and
remain the economic engine of the world, allowing U.S. companies to raise trillions of
dollars in capital and to spur new industries around the globe. I would bave told you that
cash equities markets functioned flawlessly and continuously during the financial
meltdown of 2008 and 2009, unlike the credit and derivatives markets which failed.

Each of those statcments remains as true today as it was last Tucsday. Our markets are
strong, despitc the seventeen minutes of unusual trading that occurred between 2:39 and
2:56p.m. on May 6™. In fact, the markets’ rapid recovery from 2:46 and 2:56 that day
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confirms the resilience and continued strength of our markets even under extraordinary
strain. We have been studying and will continue to study the data and behaviors recorded
on May 6™. We must learn the lessons that are available from that day and prevent a
repeat of those events to the greatest extent possible.

Our analysis is complicated somewhat by the fact that last Thursday’s trading events
appear to have involved the trading of equities, options, and futures. As you may have
heard from the earlier panel with Mary Schapiro and Gary Gensler, Chairman of the
Commodities Futures Trading Commission, one factor in Thursday’s events was
unusually heavy trading of the “E-Mini June,” a popular futures product that tracks the
expected value of the S&P 500 Index for Junc 2010. Trading of the E-Mini future
correlates closely with equities and options that also track the S&P 500 Index, such as the
SPY Exchange Traded Fund, as well as individual stocks that comprise that index, such
as Proctor and Gamble.

To understand fully the events of May 6™ you have to understand the state of the markets
heading into last week. Markets were nervous. Equity markets have experienced an
unusually long and large upward price movement. From a market low below 1,300 on
March 9, 2009, the NASDAQ composite index had risen steadily to 2,535 on April 26,
2010. Market analysts will tell you that following such gains of almost 100 percent, it is
not unusual for markets to experience a price correction.

Markets were becoming increasingly volatile. NASDAQ monitors the CBOE Volatility
Index or VIX, which measures the implied volatility of the S&P 500 expected over the
next 30 days. From its inception in March 2004 through July 2007, the VIX generally
measured below 20. The index rose during the financial crisis, reached a high of 89 on
October 24, 2008, and then gradually declined throughout 2009 and carly 2010. From
February 26, 2010 through April 26, 2010, the VIX continuously stayed below 20,
dropping below 16 on April 12" and April 20th. Volatility returned on A}Pril 27" when
the VIX once again broke above 20 and began rising steadily. By May 5" the VIX
reached the upper 20s, and on May 6™ and 7™ it closed above 30.

This increased volatility is tied to the escalating financial crisis in Greece and the
Eurozone. Although the turmoil in Greece has been percolating for several months, the
potential harm seemed to sink in to U.S. markets only last week. Within the last two
weeks credit ratings agencies lowered their rating of the sovereign debt of Greece, Spain
and Portugal, roiling sovereign debt markets; the Europcan Union and International
Monetary Fund were working to fashion workable bailouts; and social tensions and
violence escalated in Athens. The Euro has lost 15 percent of its value in the last six
months, including seven percent in the last two weeks alone.

Against this backdrop, we arrive at a truly unique confluence of events at 2:35 p.m. on
the afternoon of May 6™, First, the Dow Jones Industrial Average was already trading off
272 points for the day and 500 points in the last three days. Market conditions were
already volatile.
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Second, the Chicago Mercantile Exchange was beginning to experience unusual trading
activity in the “E-Mini June” at the same time equities markets were experiencing heavy
trading in highly correlated equities. As you can see in Figure 1, the E-Mini began
experiencing heavy volumes and prices begin sinking rapidly at 2:42, just before equities
prices sink rapidly. At 2:45:30, E-Mini trading becomes so volatile that the Chicago
Mercantile Exchange triggered an automatic S-second trading halt in E-Mini futures. The
price of the E-Mini future immediately leveled off and began to climb rapidly. Equities
followed that pattern shortly afterwards.

Third, the NYSE Arca Exchange began experiencing data communication issues that
hindered the electronic linkages between it and NASDAQ, the BATS Exchange, and the
Chicago Board Options Exchange. Under Regulation NMS, when a market is unable to
communicate properly, other markets may stop sending orders to it because its liquidity is
less unavailable. Figure 1 shows the period of time that linkages to NYSE Arca were
disrupted.

Simultaneously, the NYSE began reporting multiple “Liquidity Replenishing Points” and
“gap quotes” that impact the trading of individual stocks in the NYSE market. Under
Regulation NMS, when the NYSE or any other market reports these conditions, other
markets may stop routing orders to it.

This confluence of events caused a severe and rapid drop in the markets. From 2:39 to
2:47 p.m. the Dow dropped 723 points to 9869, its low for the day and down 995 points
total from the prior close. From 2:47 to 2:56 the Dow recovered just as rapidly, risings
612 points from 9862 to 9974, down 387 points for the day. From 2:56 p.m. to the close
the Dow rose another 45 points, ending the day down 342 points. Yesterday, the Dow
rose 404 points.

The question we are here to answer is what exactly happened to equities markets from
2:39 to 2:56 p.m. on May 6™? As you know, the markets and market participants are
subject to multiple layers of regulation; the Securities and Exchange Commission
oversees trading and markets, including regular and special examinations of markets and
market participants. NASDAQ and other markets have “collars” that limit the impact of
individual market orders and circuit breakers that limit aggregate movement of market
indices. During the key period, NASDAQ’s market order collar prevented the execution
of 4,268,000 shares that were outside the collar limits. Members have obligations to have
procedures, controls, and systems in place to limit aberrant trading and control risk. The
Financial Industry Regulatory Authority, acting as NASDAQ's agent, examines firms to
ensure that those procedures, controls, and systems are in place and effective. Should
these safeguards have prevented the rapid decline and recovery in the markets last
Thursday? We have already begun to re-examine each of these safeguards in light of last
week’s events.

From a systems standpoint, NASDAQ’s market operated continuously throughout the
day and throughout the critical seven minutes. Each and every one of NASDAQ’s
electronic systems functioned as designed and as intended. Its execution engine
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functioned as designed. Its market data feeds functioned as designed. Its surveillance
systems functioned as designed.

What did NASDAQ See and Do? NASDAQ operates the most heavily monitored
exchanges in the world. NASDAQ’s MarketWatch and Trading Operations departments
monitor our equities markets from 6:30 a.m. to 8:00 p.m. using sophisticated technology
that looks for trading anomalies, market rumors and manipulations. These departments
process 17,000 phone calls in the average month and MarketWatch reviews more than
50,000 issuer press releases in the average year.

At 2:23pm NASDAQ’s automated surveillance systems began issuing alerts in multiple
securities exhibiting unusual price movements. In response to the alerts, NASDAQ’s
regulatory staff in the MarketWatch and Trading Operations departments began
reviewing trading activity. NASDAQ’s MarketWatch group uses high speed technology
to oversee trading in the NASDAQ equity venues. On average the MarketWatch’s
surveillance system processes 1.9 billion equity related messages a day. On May 6 there
was a large spike in surveillance alerts generated that coincided with the largest drops in
the Dow.

At 2:30 p.m. the Chicago Board Options Exchange issued a communication stating “The
CBOE has declared Self Help against the NYSE/ARCA as of 1:30 CT. The
NYSE/ARCA is out of NBBO and unavailable for linkage. All CBOE systems are
running normally.” Under SEC Rule 611 under Regulation NMS, CBOE’s
announcement signaled that CBOE had stopped attempting to trade with NYSE Arca
pending renewed communication from that exchange

At 2:36:59 NASDAQ systems detected a data disruption at the NYSE Arca Exchange
and NASDAQ also declared “Self Help” against that Exchange. At2:42 p.m., NASDAQ
published a “System Status” update on its member website stating “NASDAQ has
declared Self Help against NYSE ARCA (ARCA) as/of 14:36:59 E.T. Al NASDAQ
systems are operating normally.”

At 2:43 p.m. NASDAQ issued another System Status update stating that NASDAQ OMX
BX had also declared Self Help against NYSE Arca as of 14:38:40. All NASDAQ
systems were operating normally.

At 2:45:30, trading in E-Mini futures became so volatile and negative that the Chicago
Mercantile Exchange triggered an automatic 5-second “lock™ that limited the downward
price movement of E-Mini futures trades. This price lock differs from a trading halt;
trading continues but prices are constrained from declining beyond the lock limit price.

At 2:48 p.m., NASDAQ MarketWatch communicated with NYSE Arca’s regulatory
staff. NYSE Arca staff confirmed that they also had seen unusual trading activity.
Neither market had received any communication from members regarding system
malfunctions or errant orders that might have contributed to price movements.
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At 2:49 p.m. The BATS Exchange declared Self-Help against the NYSE Arca Exchange.

At 3:00, NASDAQ staff opened an internal call including key NASDAQ personnel from
multiple departments. NASDAQ uscs this procedure where necessary to gather
knowledge quickly and to respond effectively to unusual trading activity. The call lasted
until nearly 1 a.m. the following morning.

At 3:16 p.m. NASDAQ took the lead and initiated a market-wide call for the entire
national market system. The triggering of a market-wide call is designed to establish
communication and ensure coordination among e¢xchanges that trade thc same securities.
It has become a critical procedure for exchanges to manage events such as this that
involve cross-market trading activity. At 3:56 p.m. observers from the SEC’s
MarketWatch and Trading and Markets staff joined the market-wide call initiated by
NASDAQ.

At this point, NASDAQ began focusing communication on the identification and
trecatment of “clearly erroncous trades”, those trades that might be broken or unwound as
a result of the market events. NASDAQ issued the following System Status update on its
website at 3:37 p.m. NASDAQ is currently working with other markets to review the
broad market activity that occurred between 2PM and 3PM today. NASDAQ will advise
when more information is known.”

At approximately 4:00 p.m. the markets jointly determined to review and potentially
break trades that occurred between 2:40 and 3:00 p.m. The markets briefly considered
breaking trades cxecuted at 2:30 p.m. and after but they then decided collectively upon
the 2:40 p.m. start time instead. This focused the exchanges on the core period. Trades
outside this period were still eligible for review by individual exchanges under their own
authority. At 4:24 p.m. NASDAQ issued another System Status update announcing the
decision to review trades that occurred between 2:40 and 3:00 p.m.

After determining which trades to review, the markets continued to discuss which trades
to break. There was significant debate among the exchanges regarding the proper break
point for trades executed between 2:40 and 3:00 p.m. After extended discussion, the
exchanges agreed on a joint market ruling to cancel trades during the review period that
deviated by greater than 60 percent from the consolidated last sale price in that security at
14:40:00 or immediately prior. NASDAQ announced that decision to its members via a
System Status update published at 6:03 p.m.

NASDAQ staff continued reviewing trades until after midnight on May 7. NASDAQ
regularly communicated rulings to its members by issuing System Status updates at 8:24
p.m., and 12:25 a.m. Additionally, at 8:28 p.m. NASDAQ issued a press release
describing the market cvents and NASDAQ’s decision to break trades made in
conjunction with all other exchanges. It is important that trades be broken quickly, if at
all, to avoid negative impact on clearing and scttlement.

Ultimately, NASDAQ broke 10,468 trades representing 1,410,692 shares in 236 unique
securities. Of the trades broken, 3,549 trades occurred between 2:40 and 2:47 p.m., and
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6,919 trades occurred between 2:47 and 3:00 p.m. In other words, almost 65 percent of
the broken trades occurred after the market began recovering at 2:46:30. Of the 236
securities affected, 20 were listed on NASDAQ and 216 were listed on NYSE or its
NYSE Arca and NYSE Amex markets.

Why Do The Markets Break Trades? Markets break executed trades when the price
discovery process ceases to function properly and trade prices ccase to reflect a true
market. For such circumstances, the SEC has approved uniform clearly crroneous rules
across all U.S. cash equities markets giving the exchanges the self-regulatory authority to
cancel clearly erroneous trades executed by their systems. The exchanges can review
trades and exercise this authority on their own initiative in response to extraordinary
market conditions, or, upon the timely request of a party to a particular trade(s). Trade-
break authority exists to nullify trades that take place in market conditions where errors,
be they human or technological, or other unanticipated events, preclude fair and proper
price-discovery. The primary topic of the market-wide call was to determine whether
the exchanges would coordinatc their regulatory cfforts to break trades that were
considered “clearly crroneous.”

NASDAQ’s clearly erroneous trade policies strive to maximize consistency, transparency
and finality regarding trade-break decisions. NASDAQ pioneered the use of standardized
numerical parameters that seek to define how far a trade must deviate from previous
transactions in order to be considered crroncous. By focusing on objective numerical
criteria rather than subjective criteria, NASDAQ avoids even the appearance of bias in
the trade break process. These standardized criteria have now been adopted by all U.S.
exchanges. It is important to remember that every trade has two partics — generally one
will be happy to break the trade and avoid a loss while the other will want to keep the
trade and any gain he or she has made. Therefore, it is important that NASDAQ use its
authority only where necessary.

One key component to NASDAQ’s approach to clearly erroneous trade processing is the
belief that it is important, where possible, to allow transactions priced close to the inside
market or other reference price to stand, even if the transactions directly resulted from a
mistake or system error. This ensures that market participants have economic incentives
to develop and maintain internal controls with a goal of preventing erroneous trading
activity. NASDAQ refers market participants for investigation by the Financial Industry
Regulatory Authority (“FINRA™) in its capacity as NASDAQ’s regulatory services
provider in all circumstances where a firm’s erroneous trades raise questions as to the
adequacy of the firm’s computer systems and internal controls.

What Lessons Can We Learn From Trading On May 6™?

NASDAQ’s preliminary analysis indicates that unusual trading activity on May 6™ was
triggered by a confluence of unusual events, including events outside the cash equities
markets. Aggressive, nervous selling of S&P 500 futures migrated to trading of closely
correlated cash equities. Cash equity markets then experienced several challenging
conditions. NASDAQ systems functioned continuously and as designed; NASDAQ
experienced no system malfunctions or aberrations. Preliminarily, NASDAQ has



113

detected no system malfunction or errant trade by a NASDAQ member interacting with
the NASDAQ Stock Market. No NASDAQ member has identified to NASDAQ a -
system error or aberration within their own systems. NASDAQ continues to investigate
Thursday’s events, but has at present located no “smoking gun” that single-handedly
caused or explains Thursday’s events.

NASDAQ supports the rapid and holistic response by the Securities and Exchange
Commission. We support the Commission’s recommendation to update market-wide
circuit breakers that limit large price changes. The proposed circuit breaker would
automatically halt trading in all stocks and in all markets in measured stages. Trading
will be halted for fifteen minutes when the Standard and Poors 500 Index declines by five
percent; for one hour when the Index declines by 10 percent; and for the remainder of the
trading day when the Index declines by 20 percent.

NASDAQ also supports the Commission’s desire to explore cross-market single-stock
trading halts, The important characteristics of such a halt would be consistency across all
markets, initiation by the primary market, and an orderly resumption of trading via the
primary market. NASDAQ also suggests a flexible approach that recognizes that stocks
trade in differcnt ways, rather than a one-size-fits-all approach that treats all stocks
identically.

Finally, NASDAQ is exploring other ideas which may encourage high-quality and
continuous quoting on all markets. Other options to consider which may reduce the
number of events which arisc in the first place are (1) requiring priced orders rather than
market orders; (2) eliminating or limiting the practice of “stub quoting;” and (3) creating
better incentives to provide liquidity during periods of market stress. NASDAQ has
already been a leader in promoting more aggressive risk management controls for al
orders entered into all market centers. NASDAQ has actively supported the
Commission’s proposal to improve regulation of all forms of market access that create
systemic risk in our markets.

Thank you again for the opportunity to share our views. Tam happy to respond to any
questions you may have.
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1. Introduction

Chairman Kanjorski, Ranking Member Garrett, and Members of the
Subcommittee:

1 appreciate the opFortunity to testify concerning the severe market disruption that
occurred on May 6, 2010." The sudden evaporation of meaningful prices for many major
exchange-listed stocks in the middle of a trading day is unacceptable and clearly contrary
to the vital policy objective of maintaining fair and orderly financial markets. This event
directly impacted the many who traded in that interval and undermined confidence in the
integrity of the financial markets.

My testimony first will summarize the events on May 6 using the best information
that is available at this point. Next, it will give an overview of the current market
structure for the U.S.-listed securities, including the national market system and
Regulation NMS, the highly automated nature of trading in today’s markets, and the
market-wide circuit breakers and other individual market “time out” mechanisms
designed to address difficult trading conditions. Finally, I will discuss various regulatory
tools that need to be considered in determining how best to maintain fair and orderly
financial markets and to prevent severe market disruptions in the future.

! My testimony is on my own behalf, as Chairman of the SEC. The Commission has not voted on this
testimony.
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1. Summary of Events on May 6, 2010
A. Chronology of Trading

On Thursday May 6, the stock markets had spent much of the morning and early
afternoon in moderately negative territory, with the Dow Jones Industrial Average
(“DJIA”) declining 161 points, or approximately 1.5 percent, by 2:00 p.m. (ET).
Concerns over the financial situation in Greece, uncertainty concerning elections in the
United Kingdom, and an upcoming jobs report, among other things, hung over the
market. Shortly after 2:30 p.m., however, the market decline began to steepen and, by
2:42 p.m., the DJIA was at 10,445.84, representing a decline of approximately 3.9
percent. The DJIA then suddenly dropped an additional 573.27 points, representing an
additional 5.49 percent decline, in just the next five minutes of trading, hitting 9,872.57 at
2:47 p.m., for a total drop of 9.16 percent from the previous day’s close (which, as
discussed below, was not sufficient to trigger a circuit breaker trading halt).

Our preliminary analysis shows that this precipitous decline in stocks (and the
subsequent recovery) followed very closely the drop (and recovery) in the value of the E-
mini S&P 500 future (which tracks the normal relationship between futures and stock
prices for the broader market). Similar declines were seen in stock market indexes other
than the DJIA, such as the S&P 500 Index. In addition, the CBOE Volatility Index
(“VIX™), a widely followed measure of market volatility sometimes known as the “fear
index,” climbed above 40, a level not reached in over a ycar.

As quickly as the market dropped, it suddenly and dramatically reversed itsclf,
recovering 543 points in approximately a minute and a half, to 10,415.65. By 3:00 p.m.,
the total daily decline in the DJIA had been reduced to 463.05 points (4.26 percent). The
DJIA ended the day at 10,520.32, down a total of 347.80, or 3.20 percent, from the prior
day’s close. This represented a significant down day for the markets, but the closing
numbers belied the market’s dramatic moves down and then up during approximately 20
minutes of trading in the mid-afternoon. In addition, as has been widcly reported in the
press, many individual securities experienced much larger swings in their trading activity.
For example, two DJIA components — Procter & Gamble and 3M — experienced declines
of approximately 37 percent and 21 percent, respectively. In addition, certain stocks
were executed at absurdly low prices, such as one stock which opened above $40, was
traded at one point at a penny, and then closed the day above $40. The charts in
Appendix A illustrate the volatility of this activity.

In addition, a large number of registered investment companies known as Exchange
Traded Funds (“ETFs”) traded for short periods of time with massive intraday price
swings. The shares of more than 25 percent of all ETFs experienced tcmporary price
declines of more than 50 percent from their 2 p.m. market prices. One large ETF sponsor
reported to us that 14 of its domestic stock ETFs experienced executions of $.15 or less
per share (including five ETFs that had executions of one cent or less) while also
observing that its domestic bond and international ETFs appeared to execute at
reasonable prices. We are continuing to examine information about bond and
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international ETFs against the broader market of ETFs. Of the domestic equity ETFs
affected, however, the impact appeared not to discriminate among asset categories or
investment objectives.

B. Cancellation of Clearly Erroncous Trades

As the markets closed on May 6, officials from each of the equity markets,
pursuant to exchange rules, worked out a common standard to cancel trades that were
effected at prices that were sharply divergent from prevailing market prices (so-called
“clearly erroneous” trades). The exchanges determined to cancel any trades effected
from 2:40 p.m. to 3:00 p.m. at prices 60 percent away from the last trade at or before 2:40
p.m. We understand that transactions in 286 different equity securities were canceled in
this manner. In addition, on Friday May 7, several options exchanges similarly decided
to cancel certain options trades from the afternoon of May 6.

A significant number of broken trades were in the shares of ETFs for reasons that
are still unclear. These funds are hybrids — they arc mutual funds that have shares that
trade throughout the day like ordinary stocks. ETF sponsors reported to us that,
internally, they experienced no significant problems in managing the funds last Thursday.
Stability had returned to the market by the 4 p.m. market close and, as a result, these
funds were able to calculate their net asset values based on the market prices of the
securities in their portfolios as required by our rules. From the viewpoint of the funds,
they saw nothing out of the ordinary or unusual compared to any other day in computing
their end-of-day net asset valucs.

C. Evaluation of Trading

The Commission is committed to understanding fully and exactly what occurred
on the afternoon of May 6, and has been hard at work investigating and analyzing the
events of that day. We believe it is critical to understand the causes and effects of this
event so that we can work to ensure that it does not oceur again, Throughout this time,
the Commission and its staff have been in close and continuous contact with the CFTC
and other federal agencies, as well as the larger national securities exchanges, FINRA,
and clearing organizations. In addition, we have been in contact with a wide variety of
market participants, including broker-dealers, proprietary trading firms, and asset
managers. We have obtained extensive data from the exchanges and other market
participants and are in the process of analyzing that data to ascertain the triggers and
impacts of trading that day.

The Commission also has been in close contact with our foreign counterparts.
Some of our counterparts have circuit breaker-like market intervention mechanisms
linked to our own and others have market intervention mechanisms that halt trading on
specific securities affected by unexpected market volatility. This coordination will
continue as we seek information on specific trades or events that may have precipitated
any problems.
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At this point, our investigation is in the early stages, though we recognize the
pressing need to move rapidly. The various regulatory authorities are making substantial
progress in analyzing last Thursday’s trading and sifting through the voluminous trading
records involved (including more than 17 million trades in listed equities between 2 p.m.
and 3 p.m. alone). We hope to be able to provide investors and the public with more
information soon on the events that may have contributed to this volatility, but we should
rccognize that it will take time to fully analyze the data.® Although developments in the
markets and in technology may help speed access to market data, they also greatly
complicate our efforts to analyze the complex web of trading arrangements and market
dynamics that have developed since 1987. For example, the kcy day in the 1987 Market
Break Study involved a trading session processing a little over 600 million shares in
NYSE stocks. Last Thursday, the markets processed 10.3 billion shares in NYSE stocks
alone.

In addition, the interconnections among markets and among equity securities and
derivatives have grown immensely more complex over the past few years. Orders in one
stock directed to one market can now ricochet to other markets and trigger algorithmic
executions in other stocks and derivatives in milliseconds. By contrast, in 1987,
investigations could focus their attention on discrete transactions largely effected on only
one or two markets.

Nevertheless, we are dedicating significant personnel and information technology
resources to addressing the issue. Even as our investigation into this matter continues, we
can provide some preliminary findings on the turbulent trading on May 6. At this point,
we are unable to point to a single event which could be the sole cause. We can, however,
address some common reports that have circulated about the events of May 6.

“Fat Finger”: There have been reports in the press about a “fat-finger” error
where, it is hypothesized, an order of billions of shares was entered, rather than an
intended order of millions of shares. While we cannot yet definitely rule that possibility
out, neither our review nor reviews by the relevant exchanges and market participants
have uncovered such an error.

Proctor & Gamble: In addition, there have been reports that one or more
exceptionally large orders in the stock of Proctor & Gamble may have preceded and
helped to trigger the broader market decline. There does not appear to have been any
prior unusual trading in Proctor & Gamble that would have triggered the broader market
decline.

E-Mini S&P 500 Future: Another focus has been the role of the E-mini S&P
500 future in leading the market decline and recovery. To a great extent, this concern
mercly reflects a basic fact of market dynamics — much of the price discovery for the
broader stock market occurs in the futures markets. Those who believe that the broader

 When regulators and the markets sought to analyze the extraordinary volatility in the October 1987
Market Break, it required several months to identify key elements of that event.
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market is overpriced (or underpriced) often will first sell (buy) futures for a broad market
index rather than sell (buy) the individual stocks that make up that index. Moreover,
many arbitrage traders study the relationship between futures prices and stocks prices. If
they see a decline (rise) in the price of the futures compared to the price of the stocks,
they will sell (buy) the underlying stocks in expectation that the stock prices quickly will
follow the futures price. Indeed, this type of activity helps assure that stock prices will
closely follow futures priccs up or down.

Accordingly, given that the E-mini S&P 500 futures price fell by more than 5
percent in a few minutes and then quickly recovered all of the 5 percent decline, it should
be no surprise that the broader stock market indexes showed similarly fast and similarly
large declines and recoveries. It must be recognized, however, that the fact that stocks
prices follow futures prices chronologically docs not demonstrate what may have
triggered the price movements. The triggering factor may have been an event in the
futures market (such as an exceptionally large order), but it could have as readily been
events or anomalous activities in individual stocks that caused someone to trade first in
the futurcs markets.

Hacker or Terrorist Activity: At this time, we have not identified any
information consistent with computer hacker or terrorist activity. 1 would also note that
staff from our Enforcement Division arc fully integrated in our review of the events of
May 6 and will recommend appropriate action if they identify any activity that violates
the securities laws.

Ultimately, we may learn that the extraordinary disruption in trading, however it
may have been triggered, was the result of a confluence of events which, taken together,
exacerbated what alrcady had been a down day and led to an extraordinarily steep price
drop and recovery. However, we are not prepared at this time to draw that conclusion.
Of particular concern with respect to securities market structure is why many individual
stocks were affected so much more than the broader market. We address some of thesc
issues below.

1. Absence of Professional Liquidity Providers

Most significantly, it appears that some professional liquidity providers®
temporarily did not participate in the market on the buy side in many stocks that suffered
particularly egregious price declines, whether because of an intentional decision to
withdraw or because of specific market practices. Some types of professional liquidity
providers have “affirmative” obligations to provide liquidity whether the market is up or
down, as well as “ncgative™ obligations not to take liquidity in ways that would
destabilize the markets. Other professional liquidity providers do not have such

* Professional liquidity providers are proprietary traders in the business of providing liquidity to the market,
often through the submission of limit orders that rest on the electronic order books of exchanges and other
trading venues, They include registered entities, such as exchange specialists and market makers, as well
as unregistered proprietary trading firms that engage in passive market making and other types of trading
strategies.
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responsibilities, including some of the high frequency proprietary trading firms that also
are discussed below. There is evidence that some firms that had previously been active
participants in the markets withdrew their liquidity after prices declined rapidly. These
firms may have acted appropriatcly under current rules, as a firm’s risk models may have
concluded that the action in the market presented too substantial a risk. As discussed
below, however, we are looking at the data and considering the types of obligations that
should apply to certain liquidity providers.

2. Disparate Exchange Practices

The decline in the market on May 6 also focused attention on disparate exchange
practices for dealing with major price movements and other unusual trading conditions.
One of these 1s the NYSE’s mechanism for “liquidity replenishment points™ (“LRPs”).
The NYSE utilizes a hybrid floor/clectronic trading model, unlike most other markets
today which are fully clectronic. Therc are disagreements regarding whether the one
model performed better than another in these circumstances.

Although the ultimate answer to that question requires additional study and
analysis, it is useful to describe the effect a certain feature of the NYSE had on market
movements that day. In attempting to meld the traditional open-outery floor-based
auction model with today’s technology, the NYSE’s trading system utilizes what are
known as “liquidity replenishment points,” or LRPs. LRPs are best thought of as a
“speed bump” and are intended to dampen volatility in a given stock by temporarily
converting from an automated market to a manual auction market when a price
movement of sufficient size is reached. In such a case, trading on the NYSE in that stock
will “go slow” and pause for a time period to allow the Designated Market Maker to
solicit additional liquidity before returning to an automated market. This “speed bump”
occurs even when there may be additional interest beyond the LRP price point.

On days of major market volatility such as May 6, stocks with significant and
continual declines may frequently cause NYSE trading to go slow for many different
stocks. Some have suggested that this practice caused a net loss of liquidity as orders
were routed to other markets still offering automated executions. Others believe that the
LRP mechanism served to attract additional liquidity that helped soak up some of the
excess selling interest. We are focusing on whether the disparity in exchange practices
can be addressed to promote more consistency in how orders are handled in the context
of rapidly changing prices without undermining the benefits of individual market
practices.

Another disparate cxchange practice that occurred on May 6 is the use by certain
exchanges of the “sclf-help” mechanism under Regulation NMS. When an exchange
believes that another exchange is experiencing systems problems, the “trade-through”
rule under Regulation NMS (described in section III below) permits the exchange to
declare what is called “self-help” against the other exchange. This allows the exchange
to exclude the quotations of the other exchange from its determination of whether the
other exchange has a better “protected” price to which it must route orders for execution.



120

On the afternoon of May 6, just prior to the steep market decline, two stock
exchanges declared self-help against another exchange, thereby excluding its quotations
(and liquidity) from the two exchanges’ routing tables. The excluded exchange has
asserted that it did not experience systems problems that would warrant the declaration of
self-help. We are investigating these issues and whether there necds to be greater
consistency in exchange practices with respect to the setf-help mechanism.

3. Other Factors

A variety of other factors likely contributed to or potentially exacerbated the
events of May 6, but should not necessarily be considered problems that “caused” the
severe market disruption. For example, many of the securities that were subject to trade
cancellations were thinly-traded, including certain illiquid exchange-traded funds and
preferred stocks. For such illiquid securities, a large order or influx of orders easily can
soak up available liquidity across the market, resulting in an order, particularly if it is a
market order, breaking through many price levels in an effort to obtain an execution at
any price. A market order is an order to buy or sell a stock at the best available current
price. Market orders do not require an execution at a specific price or price range. With
market orders, the order submitted generally is assured an execution; however, there is no
limit on what the execution price can be. This contrasts with limit orders, which are
submitted with a specified limit price. Limit orders guard against executions at prices at
which the order submitter is not willing to trade, though the trade-off is that the order
may not be executed if the market suddenly moves away from the suggested limit price.

In addition, the effect of market orders on prices may have been further
exaccrbated on May 6 by the use of stop loss market orders. These orders tum into
market orders when the stop price of the order is reached. When an investor places a stop
loss market order, the investor is instructing the broker to sell a stock at the market if it
falls to a certain price. In a normal market, where liquidity exists as the stock price goes
up or down, this strategy can protect an investor from taking a major loss if the stock
drops significantly by selling at a predetermined price to minimize the loss. However, on
May 6, the use of market orders when stop loss orders were triggered may have led to
automated selling that resulted in executions at aberrant priees.

Finally, the absurd result of valuable stocks being executed for a penny likely was
attributable to the use of a practice called “stub quoting.” When a market order is
submitted for a stock, if available liquidity has already been taken out, the market order
will seek the next available liquidity, regardless of price. When a market maker’s
liquidity has been exhausted, or if it is unwilling to provide liquidity, it may at that time
submit what is called a stub quote — for example, an offer to buy a given stock at a penny.
A stub quote is cssentially a place holder quote because that quote would never — it is
thought — be reached. When a market order is seeking liquidity and the only liquidity
available is a penny-priced stub quote, the market order, by its terms, will execute against
the stub quote. In this respect, automated trading systems will follow their coded logic
rcgardless of outcome, while human involvement likely would have prevented these
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orders from executing at absurd prices. As noted below, we are reviewing the practice of
displaying stub quotes that arc never intended to be executed.

4. Initial Next Steps

Given the unusual trading activity, the Commission is taking a number of steps to
identify the causes and contributing factors, and to take near term and long terms steps to
help prevent a recurrence.

Yesterday, I met here in Washington with the leaders of six markets - New York
Stock Exchange, NASDAQ Stock Market, BATS Exchange, Direct Edge ECN,
International Securities Exchange, and Chicago Board Options Exchange - and the
Financial Industry Regulatory Authority (“FINRA™), to discuss the causes of Thursday’s
market events, the potential contributing factors, and possible market reforms. The
meeting was productive and collaborative, and there was a strong consensus that the type
of aberrational volatility experienced on May 6 is not appropriate in our markets. At the
meeting, we agreed on a structural framework, to be refined over the next day, for
strengthening circuit breakers and handling erroneous trades. Therc was an
understanding that solutions must be implemented on a market-wide basis and that the
standards applicable to circuit breakers and erroneous trades must be clear to all market
participants.

Also, starting yesterday, Commission staff are on-site at all major markets to
monitor trading conditions. In addition, at the Commission’s request, FINRA has
established an open phone line to facilitate open and immediate communications among
the markets if issues arise. Commission staff will participate in these communications
and remain at the ready to coordinate quickly with senior regulatory and industry officials
to fashion a rapid response to a developing problem. These types of open conference
lines have been utilized during periods of market volatility in the past, and serve to
supplement existing intermarket messaging systems that have been in place since the
October 1987 Market Break.

III.  Overview of U.S. Securities Market Structure
A. The National Market System and Regulation NMS

In Section 11 A of the Securities Exchange Act of 1934 (added to the Act in
1975), Congress directed the Commission to facilitate the establishment of a national
market system for securities in accordance with specified findings and objectives.
Congress recognized that the securities markets are an important national asset that must
be preserved and strengthened, and that new data processing and communications
techniques create the opportunity for more efficient and effective market operations. It
mandated a national market system composed of multiple competing markets that are
linked through technology. A national market system should be contrasted with a
structure in which trading is confined to a single trading venue, such as one particular
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exchange. Congress determined that promoting competition among trading venues and
giving as many market makers as possible an opportunity to provide liquidity in stocks
would promote greater liquidity and price continuity than a singlc dominani trading
venue.

Over the years, the Commission has sought to keep market structure rules up-to-
date with continually changing economic conditions and technology advances. The most
recent major updating of the national market system rules occurred in 2005, when the
Commission adopted Regulation NMS. Regulation NMS addresses four areas: (1) a
“trade-through” rule that prevents the cxecution of trades at prices that are inferior to a
displayed and immediately accessible quotation on another trading venue; (2) an “access”
rule that, among other things, promotes private linkages among market participants and
trading venues; (3) a “sub-penny” rule that prohibits the display, ranking, or accepting of
orders with sub-penny prices; and (4) amendments to the joint-industry plans for
collecting and distributing consolidated market data to the public.

The trade-through rule is probably the most well-known aspect of Regulation
NMS and arguably has affected the markets most significantly since it was adopted in
2005, The Regulation NMS trade-through rule eliminated a prior rule that benefited
dominant exchanges with trading floors by protecting their manual quotations (that is,
orders were required to be routed to the exchange in an attempt to access a manual
quotation that could take as long as 10-20 seconds, rather than to another venue with an
immediately accessible quotation at an inferior price). To competc under the new
regulatory structure, all exchanges developed clectronic systems that are capable of
providing immediate responses to incoming orders and updating their quotations
immediately. Thesc systems enable the exchanges to display quotations that are
protected against trade-throughs. Trade-through protection was designed to promote best
execution and price stability by preventing one trading venuc from ignoring the
immediately accessible quotations of another trading venue in a downturn (as well as
upturn). The trade-through rule does not protect a trading venuc’s quotation if it is not
immediately accessible, which, as discussed further below, is the case with the quotations
displayed by the NYSE when it hits an LRP.

B. The Nature of Trading in the Current Market Structure

At least partly as a result of Regulation NMS, trading in U.S.-listed stocks has
changed dramatically in recent years. Trading volume now is dispersed among many
different trading venues. For example, the share of the New York Stock Exchange in the
trading in NY SE-listed stocks declined from 79.1 percent in 2005 to 25.1 percent in
2009. Nevertheless, more than 70 percent of volume continues to be executed by public
trading venues that display quotations across a wide range of U.S-listed stocks. Figure 1
below sets forth the major types of trading venues, along with estimates of their trading
volume in September 2009:*

* Sources of estimated trading volume percentages: NASDAQ; NYSE Group; BATS; Direct Edge; data
compiled from Forms ATS for 3d quarter 2009.
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Figure 1

Trading Centers and Estimated Percentage of Share Volume in NMS Stocks
September 2009
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The exchanges and other trading venues have adopted highly automated trading
systems that can offer extremely high-speed, or “low-latency,” order responses and
executions. The average response times at some exchanges, for example, have been
reduced to less than 1 millisecond. Many exchanges also offer individual data feeds that
deliver information concerning their orders and trades directly to customers. To further
increase speed in transmitting market data and order messages, many exchanges also
offer co-location services that enable ¢éxchange customers to place their servers in close
proximity to the exchange’s matching engine.

Highly automated trading systems have helped enable a business model for a new
type of professional liquidity provider that is distinct from the more traditional exchange
specialist and over-the-counter (“OTC™) market maker. In particular, proprietary traders
now use high speed systems by submitting large numbers of orders that can result in
more than 1 million trades per day by a single firm. These proprietary traders often are
labeled as engaging in high-frequency trading (“HFT”), though the term does not have a
settled definition and may encompass a variety of strategies in addition to passive market
making.

10
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HFT traders can be organized in a variety of ways, including as a proprietary
trading firm (which may or may not be a registered broker-dealer and member of
FINRA), as the proprietary trading desk of a multi-service broker-dealer, or as a hedge
fund (all of which are referred to hereinafter collectively as a “proprietary firm™). Other
characteristics often attributed to proprietary firms engaged in HFT are: (1) the use of
extraordinarily high-speed and sophisticated computer programs for generating, routing,
and executing orders; (2) use of co-location services and individual data feeds offered by
cxchanges and others to minimize network and other types of latencies; (3) very short
time-frames for establishing and liquidating positions; (4) the submission of numerous
orders that are cancelled shortly after submission; and (5) ending the trading day in as
close to a flat position as possible (that is, not carrying significant, unhedged positions
over-night). Given the competitive pressures to maximize their speed of trading, HFT
firms typically will attempt to streamlinc the code for their trading algorithms. However,
every check and filter in that code reduces its speed, creating a tension.

HFT is one of the most significant market structurc developments in recent years.
Estimates of HFT volume in the equity markets vary widely, though they often are 50
percent of total volume or higher. By any measure, HFT is a dominant component of the
current market structure and is likely to affect nearly all aspects of its performance,

C. Intermarket Circuit Breakers and Time Qut Mechanisms of
Individual Trading Venues

Onc aspect of the current market structure that pre-dates Regulation NMS is the
intermarket circuit breakers that apply across all trading venues in the national market
system. The only intermarket circuit breakers for stocks are established in NYSE Rule
80B, though all securities trading venues have agreed to halt trading in accordance with
the provisions of NYSE Rule 80B. In addition, the futures markets have agreed to halt
trading in cquity securities-related futures in accordance with the provisions of NYSE
Rule 80B.

Rule 80B establishes a very broad mechanism that is based on the 30 stocks of the
DIIA. It is not currently triggered by the trading in any individual stock. The numerical
triggers for NYSE Rule 80B last werc updated in 1998 and apply at three levels of price
decline — 10 percent, 20 percent, and 30 percent. The first triggering point is a 10 percent
decline in the DJIA from its closing value on the previous trading day. If the decline
occurs before 2:00 p.m. Eastern time, all trading venues wil} halt trading for one hour in
all stocks, security options, and securities-related futures. If the decline occurs between
2:00 p.m. and 2:30 p.m., trading is halted for 30 minutes. Ifthe 10 percent decline occurs
after 2:30 p.m., trading is not halted unless a decline reaches the second level of 20
percent.

If a decline reaches 20 percent before 1:00 p.m., trading is halted for two hours.
If it occurs between 1:00 p.m. and 2:00 p.m., trading is haited for one hour. If a 20
percent decline occurs after 2:00 p.m., trading is halted for the remainder of the day.

11
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Finally, if a decline in the value of the DJIA reaches 30 percent at any time, trading is
halted for the rest of the day.

Notably, none of the NYSE Rule 80B thresholds was triggered on May 6, despite
the severe disruption in trading in many stocks. This issue is addressed below in the
context of potential regulatory initiatives to prevent severe market disruptions in the
future.

Separate and apart from the intermarket circuit breakers established in NYSE
Rule 80B, trading venues can establish their own “time out” mechanisms designed to
address significant price movements. These time out mechanisms can be more (but not
less) restrictive than those in NYSE Rule 80B. An example of such a time out
mechanism is the LRP mechanism established solely for the NYSE by its Rule 1000.
The LRP mechanism applies at the level of individual stocks, and the thresholds for
triggering the mechanism vary by type of stock. In general, however, an LRP is triggered
by price declines in the range of 1-3 percent that occur within a 30-second time period.
When triggered, the NYSE will display a “non-firm™ quotation that cannot be accessed
by incoming orders and thereforc is not protected against tradc-throughs by other trading
venues. In the particular case of price declines, trading venues are entitled to trade at
prices lower than the NYSE’s non-firm bid quotation during an LRP mechanism. During
the LPR mechanism, the NYSE’s Designated Market Maker for a stock attempts to solicit
additional liquidity before returning the NYSE to an automated market.

D. Automated Trading and Severe Market Disruptions

It is important to recognize that severe market disruptions in the form of
precipitous price declines are not exclusively associated with automated trading.
Disruptions are caused by a glut of sellers willing to trade at any price, combined with tbe
near or total absence of buyers at a particular instant in time (who may themselves be
influenced by the wave of sell orders crashing on the market). In these circumstances,
prices can decline precipitously, as they did in many stocks on May 6.

Severe market disruptions have occurred throughout financial market history in a
wide variety of market structures. For example, the U.S. equities markets deelined by
22.6 percent on October 19, 1987 in a market structure that was dominated by a single
manual trading venue. More recently, of course, and particularly since the
implementation of Regulation NMS, the U.S.-listed equity markets have become much
more automated and much faster. Nevertheless, they generally were able to continue
operating smoothly even through the global financial crisis that reached a peak during the
autumn of 2008. Accordingly, the inability of the equity markets to maintain fair and
orderly trading in many stocks on May 6 is profoundly disappointing and troubling.

IV.  Potential Regulatory Responses

To the extent therc was anything positive in the events of May 6, it was that the
markets proved to be resilient and recovered quickly. Nevertheless, such a severe market

12
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disruption harms investors and the markets generally. First, it harms those investors who
may have traded at erroneous prices. For example, many investors use stop loss orders
that are triggered by significant price moves and can liquidate positions at very
unfavorable prices. Other investors may see a precipitous price decline and initiate new
orders to sell to minimize losses. These new orders likewise may liquidate positions at
very unfavorable prices for the investor.

Some of these trades may be cancelled and some may not. But even for trades
that are cancelled, they may cause losses for those investors and traders who stepped in
and bought during the midst of a severe price decline. These investors and traders
accepted the risk of a market meltdown and significant losses, but, if their trades are
cancelled, were not rewarded for their willingness to buy when everyone else was selling.
Finally and morc generally, such disruptive price movements undermine the confidence
of investors in the integrity and fairness of the securities markets. If investors lose such
confidence, the securities markets will no longer be able to perform their essential
function of supporting capital formation and the general economic welfare.

In response to the global economic crisis and evolving market practices, the
Commission had already undertaken a number of initiatives to strengthen the integrity
our markets, even before the events of May 6. In February, for example, the Commission
adopted a short sale circuit breaker. That rule is designed to limit short selling where an
individual stock is under stress and has experienced a decline of 10 percent from the
previous day’s close. At that point, the restrictions of the rule provide assurances to
investors that short sellers are not taking the stock down. In so doing, we believe that the
rule will promote investor confidence.

The market events of last Thursday add greater urgency for the Commission to
vigorously pursue a number of meaningful initiatives to promote investor confidence in
the integrity and fairness of the securities markets, including a number of proposals
already underway. I first will address additional initiatives relating to time out
mechanisms, destabilizing short-term trading strategies, and correction of erroneous
trades. I will conclude by noting various initiatives already proposed or soon to be
considered that may help address disruptive market conditions.

A. New Initiatives

In January, the Commission published a concept release on equity market
structure (“Market Structure Concept Release™) that highlighted many aspects of today’s
highly automated markets and requested public comment on a wide variety of issues.
The Market Structure Concept Release was designed to further the Commission’s broad
review of market structure to assess whether its rules have kept pace with, among other
things, changes in trading technology and practices.

The events of May 6 implicate a number of issues raised in the Market Structure
Concept Release. For example, it asked whether the current market structure
appropriately minimizes the short-term volatility that can be so harmful to long-term
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investors. It asked whether the relatively good performance of the market structure in
2008 indicated that systemic risk was appropriately minimized in the current market
structure and, if not, what further steps the Commission should take to address systemic
risk. Finally, it noted the dominant role of HFT firms in today’s market structure and
observed that they had largely replaced the role of specialists and market makers with
affirmative and negative obligations for market quality. More specifically, the Market
Structure Concept Release asked whether there is any evidence that proprietary firms
increase or reduce the amount of liquidity provided to the market during times of stress.
It also discussed various types of short-term trading strategics, including “directional”
strategies, such as “momentum ignition,” that could present scrious problems in today’s
market structure by exacerbating short-term volatility.

The public comment period on the Market Structure Concept Release ended on
April 21. The Commission has received more than 100 comment letters reflecting a
broad range of perspectives. Many of the letters set forth detailed views on very complex
issues, and the Commission continues to review them carcfully. To follow up, the
Commission intends to host a public roundtable in the ncxt couple of weeks to probe
more deeply into these market structure issues.

In addition, the Commission has published a series of concrete market structure
proposals that are designed to strengthen the U.S. securities markets and to protect
investors. These include the proposal to prohibit flash orders and the proposal to increase
the transparency of “dark” pools of liquidity, as well as the market access proposal
(discussed below) to strengthen broker-dealer risk management controls and the large
trader reporting proposal (also discussed below) to enhance the Commission’s
surveillance and enforcement capabilities.

The events of May 6 demonstrate the urgency and importance of these efforts and
provide a valuable concrete example of how the market structure performed under
particularly stressful conditions. As such, they highlight particular regulatory steps that
warrant close attention in the near future.

1. Time Out and Other Mechanisms to Maintain a Fair and
Orderly Market

Most significantly, we must consider what steps would help foster effective
market making and liquidity, including during times of stress. The markets failed many
investors on May 6, and I am committed to finding effective solutions in the very near
term.

1 believe that the full range of potential solutions must be on the table. In

particular, we must consider the various types of “time out” mechanisms that can help
maintain a fair and orderly market, both for the broad market and for individual stocks.
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For example, we must ask whether the general, market-wide circuit breaker
provisions that currently are on the books (none of which were triggered on May 6) need
to be revised. I note that a vitally important element of the market-wide circuit breakers
is that they apply across all stock and options trading venues and all venues for trading
equity security-related futures, because markets for all cquity security-related products
are closely linked.

I believe that we also must consider the various types of time out mechanisms that
can be applicd to individual stocks. Although the prices of many stocks on May 6
declined in proportion with the broader market decline that occurred in securities and
futures index products, the prices of many other individual stocks declined much, much
more (before snapping back largely to the prices at which they were trading prior to the
precipitous decline). At this point, the root cause of the sudden disappearance of liquidity
in many stocks is unclear. One potential explanation is the inherent nature of algorithmic
liquidity providers. Intoday’s highly autoinatcd markets, proprietary trading firms
provide much liquidity electronically through algorithms that are programmed to respond
to events without human intervention. Such algorithms typically are developed by
studying historical trading conditions and identifying pattcrns for profitable trading.
Algorithms may be programmed to shut down trading when events no longer line up with
the patterns that they are designed to exploit. Stated another way, algorithms may be
very effective in adding liquidity in normal trading conditions, but may be inherently
incffective in adding liquidity when dealing with highly unusual events such as occurred
on May 6. :

Unlike pre-coded algorithms, people have the capacity, flexibility, and creativity
to assess and respond to highly unusual events. Consequently, we must consider whether
today’s highly automated markets need additional time out mechanisms to deal with
unusual events that may lead to a sudden loss of algorithmic liquidity sufficient to satisfy
the demand for liquidity. For example, we are considering whether all trading venues in
the national market system should be subject to a requirement to stop trading for a brief
period of time on a stock-by-stock basis when prices move beyond normal trading
patterns. The time period should be sufficicntly long for traders to assess trading
conditions (or to assess the operation of algorithms).

In addition to time out mechanisms, we will consider any other steps that
potentially could prevent or help minimize the harm that occurred on May 6. These
include: (1) exchange-level erroneous order filters; (2) “collars” on the prices at which
market orders or aggressively priced limit orders can be executed; (3) limitations on the
size of market orders or aggressively priced limit orders; and (4) climinating the practice
of displaying stub quotes that were never intended to be executed.

2. Destabilizing Short-Term Trading Strategies

In addition to focusing on liquidity, we must also consider the sources of the
selling pressure that can suddenly generate such enormous demand for liquidity to buy.
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What triggered the sclling pressure? What types of market participants were selling and
what types of trading strategies were they pursuing?

For example, to what extent, if at all, did the wave of selling on May 6 come from
proprietary firms employing “directional” strategics triggered by signals that attempt to
cxploit short-term price movements? These directional strategies were discussed in the
Market Structure Concept Release and include “momentum iguition” strategies that are
designed to start and exacerbate price movements. It is too early to know whether short-
term professional trading strategies played any role in the events of May 6. If they
contributed significantly to the precipitous decline, however, we must consider whether
additional regulatory requirements are necessary to prevent such strategies from
threatening the fairness and integrity of the markets.

For example, in the past, professioual liquidity providers with the best and fastest
access to the markets were charged with affirmative and negative obligations to promote
market quality. One of the most significant negative obligations was a restriction on
“reaching across tbe market” to take out quotations and thereby drive prices up or down.
Many of the most active and sophisticated traders in today’s market structure are not
subject to any obligations with respect to the nature of their trading. If active trading
firms exploited their superior trading resources and significantly contributed to the severe
price swings on May 6, we must consider whether regulatory action is needed to address
the problem.

3. Fair and Consistent Process and Policies for Correcting
Erroneous Trades

We also must work with the various exchanges and other trading venues to assure
that the process and policies for dealing with the correction of erroneous trades are fair
for investors and consistently applied — both in the context of a single event and across
different events. Currently, the threshold level for correcting trades is set by the
exchanges on a case-by-case basis. The particular level that is chosen may affect
investors and other market participants in profound and varying ways. Obviously, the
primary objective should be a market structure that minimizes to the greatest extent
possible any need to correct erroneous trades. When necessary, however, the process and
policies should be applicd in a consistent manner under established rules that are fair to
investors.

B. Ongoing Initiatives
1. Market Access Proposal
In January, the Commission proposed a rule that would require effective risk
management controls for broker-dealers with market access, including those providing
customers sponsored access to the markets. Our proposal would effectively prohibit the

growing practice by some broker-dealers of providing “unfiltered” sponsored access,
where a customer is permitted to directly access the markets using the broker-dealer’s
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market participant identifier but without the imposition of effective pre-trade risk
management controls. All broker-dealers accessing the markets should implement
controls to effectively manage the risks associated with this activity, and our proposal
would uncquivocally require them to do so. These risks include the potential breach of a
credit or capital limit, the submission of erroneous orders as a resuit of computer
malfunction or human error, and the failure to comply with regulatory requirements.
Effective risk management controls for market access arc necessary to protect the broker-
dealer, the markets, the financial system, and ultimately investors. Such controls would
help prevent trading activity that could trigger a severe market disruption. We have
received numerous comment letiers on our sponsored access proposal and the staff is
considering those comments and will soon make a recommendation to the Commission. 1
expect the Commission to act on this important proposal by this summer.

2. Large Trader Reporting Proposal

Last month, the Commission proposed to create a large trader reporting system
that would enhance our ability to identify large market participants, collect information
on their trades, and analyze their trading activity. To keep pacc with rapid technological
advances that have impacted trading strategies and the ways in which some market
participants trade, the Commission must be able to readily identify large traders operating
in the U.S. securities markets, and obtain basic identifying information on each large
trader, its accounts, and its affiliates. In addition, to support its regulatory and
enforcement activities, the Commission must have a mechanism to track efficiently and
obtain promptly trading records on large trader activity.

The current system for collecting transaction data from registered broker-dealers
is generally utilized in more narrowly-focused investigations involving trading in
particular securities, and is not generally conducive to larger-scalc market reconstructions
and analyscs involving numerous stocks during periods of peak trading volume. In
addition, existing tools often require weeks or longer to compile trading data to identify
potentially large traders. The Commission’s need to develop the tools neeessary to
readily identify large traders and be able to evaluate their trading activity is heightened by
the fact that large traders, including certain high-frequency traders, are playing an
increasingly prominent role in the securities markets.

The proposed rule would enhance the Commission’s ability to identify those
“large trader” market participants that conduct a substantial amount of trading activity in
U.S. securities, as measured by volume or market value. In addition, the proposal would
facilitate the Commission’s ability to obtain from broker-dealers records of large trader
activity. By providing the Commission with prompt access to information about large
traders and their trading activity, the proposed rule is intended to facilitate the
Commission’s efforts in reconstructing market activity and performing analyses of
trading data, as well as assist in investigations of manipulative, abusive, and other illegal
trading activity.

17
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3. Consideration of Consolidated Audit Trail Proposal

One of the challenges we face in recreating the events of last Thursday is the
reality that the technologies used for market oversight and surveillancc have not kept
pace with the technology and trading patterns of the rapidly evolving and expanding
securities markets. There are mechanisms already in place to coordinate surveillance
among markets. For example, the Intermarket Surveillance Group provides a framework
for the sharing of information and the coordination of regulatory efforts among
exchanges trading securities and related products to address potential intermarket
manipulations and trading abuses. However, audit trail requirements vary between
markets, resulting in a lack of current, readily accessible securities order and execution
data. Today's fast, electronic, and interconnected markets demand a robust consolidated
audit trail and cxecution tracking system.

Since last summer, SEC staff have been working, in consultation with SROs and
others, on a rule proposal that would require the SROs to jointly develop, implement and
maintain a consolidated order tracking system, or consolidated audit trail. Within the
next few weeks, I expect the Commission to consider this rule proposal, which should
result in a continuous reporting mechanism for market participants that would capture the
data needed for effective cross-market surveillance. The proposed changes will
significantly improve the ability to conduct timely and accurate trading analyses for
market reconstructions and complex investigations, as well as inspections and
cxaminations. Indeed, I expect that the proposed consolidated audit trail would result in
our ability to access in real time the majority of the data needed to reconstruet the type of
market disruption that occurred last week, with remaining information available within a
matter of days rather than weeks. A consolidated audit trail would be invaluable to
cnhance the ability to detect and monitor aberrant and illegal activity across multiple
markets, and would greatly benefit investors and help to restore trust in the securities
markets.

V. Conclusion

In conclusion, the events of last week are unacceptable. The SEC is engaging in a
comprehensive review and will take necessary steps to implement additional safeguards
to prevent the type of unusual trading activity that occurred briefly last week. The
Commission is considering a number of proposals that will address key issues raised on
May 6 and we will move expeditiously to address all issues we determine caused or
contributed to those events.
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Statement of Commissioner Bart Chilton

Commodity Futures Trading Commission

Regarding the Market Events of May 6"

I commend CFTC Chairman Gensler, SEC Chairman Shapiro and Secretary
Geithner for their tireless efforts (and those of their staffs) related to the serious
and significant market events of May 6th. As we go forward, I am hopeful that we
look at four areas of critical importance.

1 — What Happened? We need to figure out—immediately—specifically what
happened. Regulators need to use every existing tool at their disposal, and get the
answers. "We don't know," or "we aren't sure," is simply not acceptable. The
CFTC and the SEC need to focus on this matter, with additional outside experts if
need be, in a time-sensitive fashion. In that vein, ’m extremely pleased that we’ve
set up a joint SEC/CFTC advisory committee to address issues such as this.
Standard operating procedures should not apply. Indeed, the fact that we still do
not have an answer to the question of “What happened?” highlights that we need to
do more and have better oversight and enforcement tools. The regulatory reform
bill making its way through Congress is critical in this regard.

2 — Circuit Breakers. Clearly, the fail-safe measures that were put in place were
not safe——and failed. Circuit breakers—that is, systems that trigger a trading halt
when certain market-related events occur—need to become mandatory and
approved by regulators as appropriate for all markets and all contracts. These
circuit breakers are currently voluntarily put in place by exchanges. Not only are
such circuit breakers needed, they need to have ensured consistency and be set at
appropriate levels, before serious and significant market anomalies take place. The
fact that the circuit breakers were not triggered and that trades on some equity
exchanges were busted, indicates a clear flaw in the current circuit breaker system.

3 — OTC Authority. Finding out what happened is, in part, made more difficult
because oversight agencies don’t have all the regulatory tools that we need to make
swift, accurate, and thoughtful determinations about these markets. The over-the-
counter (OTC) market is estimated to account for more than $600 trillion in annual
trading. By comparison, the regulated U.S. futures exchanges amount to less than

1
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$5 trillion. The OTC market is completely and utterly unregulated—a dark
market—and it can have an impact on regulated trading. These markets are
interrelated and interdependent. In brief, OTC markets can and do impact the
prices consumers pay for just about everything they purchase (from a gallon of
milk, orange juice, or gasoline to a home mortgage interest rate). Both the House
and Senate regulatory reform measures would allow supervision of currently dark
OTC markets. We need that authority, as President Obama has detailed numerous
times, and soon as possible.

4 — Financial Technology ("Fintech"). A decade ago, most exchange trading
took place in trading pits. That has changed dramatically. Now, more than 80
percent of trading on regulated U.S. futures cxchanges takes place electronically.
The new and innovative trading practices that are currently in use {(and being
developed) have simply moved beyond regulators’ ability to keep up with in a
timely fashion. Algorithmic trading—where buy and sell orders are generated by
computers making determinations by variable decision trees—are commonplace.
Flash trading—which seeks to take momentary advantage of slight price changes
by moving in and out of markets in large volumes and relying on computer speed
gauged in nanoseconds—increases our global inter-connectedness not only in
futures and equity markets, but markets all around the world. All of these factors
are relatively new and regulators need to do more to ensure that fintech works for
us or it will, as we have seen, work against us.

Whatever the impetus for the market aberrations on May 6th, there is no doubt that
the collapse and ultimate rebound was affected—in some form or fashion—by
fintech. This is evidenced by the sheer size and speed of the trading that moved
markets so dramatically in such a short time period.

Fintech can be a great attribute to markets. It can make global trading accessible
like never before, supply liquidity to markets and provide trading data trails for
regulators and exchanges alike. Without fully understanding all of the
ramifications of this technology however, we will continue to witness market
aberrations. Perhaps there should be certain limits or parameters on fintech
trading? Perhaps the size of trades should be regulated, or the time period in which
they could occur should be limited or more closely monitored? These questions
and many others need examination in detail, and urgently, by regulators, exchanges
and policymakers.

May 6th was a serious and significant date in our markets—markets that
consumers rely upon to ensure fair and equitable pricing. They are of national

2
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importance. We need to continue to improve our regulatory regime in order to
ensure that markets are efficient and effective and that they are devoid of fraud,
abuse and manipulation.

Bart Chilton, Commissioner

Commodity Futures Trading Commission
Three Lafayette Centre 1155 21st Street, NW
Washington, DC 20581

Telephone: (202) 418-5060

Fax: (202) 418-5620

cftc.gov

Stop the Ponzimonium.
Report financial frauds at 1-866-FON-CFTC (366-2382).
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SECURITIES AND EXCHANGE COMMISSION

[Release No. 33-9123; File No. 265-26]

COMMODITY FUTURES TRADING COMMISSION

Joint CFTC-SEC Advisory Committee on Emerging Regulatory Issues

AGENCIES: Securities and Exchange Commission (“SEC”) and Commodity Futures
Trading Commission (“CFTC”) (each, an “Agency,” and collectively, “Agencies”).
ACTION:  Notice of Federal Advisory Committee Establishment.

SUMMARY: The Chairmen of the SEC and CFTC, with the concurrence of the other SEC
and CFTC Commissioners, respectively, intend to establish the Joint CFTC-SEC Advisory
Committee on Emerging Regulatory Issues (the “Committee™).

COMMENTS:

Because the Agencies will jointly review all comments submittcd, interested parties
may send comments to either Agency and need not submit responses to both Agencies.
Respondents are encouraged to use the title “Joint CFTC-SEC Advisory Committec” to
facilitate the organization and distribution of comments between the Agencies. Interested
parties are invited to submit responses 1o:

Securities and Exchange Commission: Written comments may be submitted by the following
methods:

Electronic Comments

e Use the SEC’s Internet submission form (http://www.sec.gov/rules/other.shtml); or

¢ Send an email to rule-comments{@sec.gov.

Please include File No. 265-26 on the subject line.

Paper Comments



139

e Send paper comments in triplicate to Elizabeth M. Murphy, Secretary, Securities and
Exchange Commission, 100 F St., NE, Washington 20549. All submissions should
refer to File No. 265-26.
To help the SEC process and review your comments more efficiently, please use only one
method. The SEC staff will post all comments on the SEC’s Internet Web site

(http:/fwww.sec.gov/rules/other.shtm}). Comments will also be available for Web site

viewing and printing in the SEC’s Public Reference Room, 100 F St., NE, Washington DC
20549, on official business days between the hours of 10:00 a.m. and 3:00 p.m. All
comments received will be posted without change; we do not edit personal identifying
information from your submissions. You should submit only information that you wish to
make available publicly.

Commaedity Futures Trading Commission:

s  Written comments may be mailed to the Commodity Futures Trading Commission,
Three Lafayette Centre, 1155 21st Street, N.W., Washington, DC 20581, attention
Office of the Secretary; transmitted by facsimile to the CFTC at (202) 418-5521; or

transmitted electronically to Jointcommittee@cftc.gov. Reference should be made to

“Joint CFTC-SEC Advisory Committee.”
FOR FURTHER INFORMATION CONTACT: Ronesha Butler, Special Counsel, at (202)
551-5629, Division of Trading and Markets, or Elizabeth M. Murphy, Committee
Management Officer, at(202) 551-5400, Securities and Exchange Commission, 100 F St.,
NE, Washington DC 20549, or Martin White, Committee Management Officer, at (202) 418-
5129, Commodity Futures Trading Commission, Three Lafayette Centre, 1155 21st Street,

N.W., Washington, DC 20581.
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SUPPLEMENTARY INFORMATION: In accordance with the requirements of the
Federal Advisory Committee Act, 5 U.S.C. App. 2, the Agencies are publishing this notice
that the Chairmen of the SEC and CFTC, with the concurrence of the other SEC and CFTC
Commissioners, intend to establish the Committee. The Committee’s objectives and scope of
activitics are to conduct public meetings, submit reports and recommendations to the CFTC
and the SEC and otherwise to serve as a vehicle for discussion and communication on
regulatory issues of mutual concern and their effect on the CFTC’s and SEC’s statutory
responsibilities. Subjects to be addressed by the Committee will include, but will not be
limited to, identification of emerging regulatory risks, assessment and quantification of the
impact of such risks and their implications for investors and market participants, and to
further the Agencies’ efforts on regulatory harmonization. The committee will work to
develop clear and specific goals toward identifying and addressing emerging regulatory risks,
protecting investors and customers, and furthering regulatory harmonization, and to
recommend processes and procedures for achieving and reporting on those goals.

To achieve the Committee’s goals, the Chairmen of the SEC and CFTC will appoint
approximately 10 - 15 members. Therc will be two co-designated federal officers of the
committee. The Chairman of the CFTC will appoint a CFTC employee to serve as onc co-
designated federal officer of the committee and the Chairman of the SEC will appoint an SEC
cmployee to serve as the other co-designated federal officer of the committee. The co-
designated federal officers jointly call all of the advisory committee’s and subcommittees’
meetings, prepare and jointly approve all meeting agendas, adjourn any meeting when they
Jointly determine adjournment to be in the public interest, and chair meetings when directed to
do so. The co-designated federal officers also will attend all committee and subcommittee

meetings. The Chairmen of the CFTC and of the SEC shall serve as Co-Chairmen of the



141

Committee. The Committee’s membership will be fairly balanced in terms of points of view
represented and the functions to be performed.

The Committee’s charter will be filed with the Senate Committee on Agriculture,
Nutrition and Forestry; the House of Representatives Committee on Agriculture; the Senate
Committee on Banking, Housing, and Urban Affairs; the House Committee on Financial
Services, and U.S. General Services Administration Committec Management Secretariat
(““Secretariat™). A copy of the charter also will be filed with the SEC, CFTC and the Library
of Congress. The charter will be available for Web site viewing and printing in the Public
Reference Room at the SEC’s headquarters and posted on the SEC’s Web site at
www.sec.gov and the CFTC’s Web site at www.cfic.gov.

The Committee will operate for two ycars from the datc it is established unless, before
the expiration of that time period, its charter is re-cstablished or renewed in accordance with
the Federal Advisory Committee Act or unless either the Chairman of the SEC or the
Chairman of the CFTC determines that the Committee’s continuance is no longer in the
public interest.

The Committee will meet at such intervals as are necessary to carry out its functions.
It 1s estimated that the meetings will occur six times per year. Meetings of subgroups or
subcommittees of the full Committee may occur more frequently.

The charter will provide that the duties of the Committee are to be solely advisory.
Each Agency alone will make any determinations of action to be taken and policy to be
expressed with respect to matters within their respective authority as to which the Committee
provides advice or makes recommendations.

The Chairmen of the Agencies affirm that the establishment of the Committee is

necessary and in the public interest.
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Pursuant to 41 CFR Section 102-3.65(b), the Secretariat has found good cause for
approving the establishment of this advisory committee prior to the fifteenth day after

publication of notice of establishment in the Federal Register so that the Committee members

can quickly begin to identify emerging regulatory issues and their potential impact on
investors and the securities markets. The Committee will lend the CFTC and SEC expertise

that ranges across the securities and futures markets.

By the Securities and Exchange Commission.

Elizabeth M. Murphy
Committee Management Officer

By the Commodity Futures Trading Commission.

Martin White
Committee Management Officer

Dated: May 10, 2010
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QUESTIONS FROM REF. HINOJOSA
It is important to note again that the Brady Commission concluded that the failure
of stock markets and derivatives markets to operate in sync was the major factor

behind factor behind the 1987 crash.

I have a multi pronged question for both of you:

I Was market fragmentation a key cause of last week’s 990 point drop in the
Dow?
ANSWER:

Market fragmentation can mean both:

- the ability to trade the exact same security on different venues, possibly
subject to different rules, and

- the ability to trade different forms of the same security (via derivative
contacts) on multiple venues each subject to different rules.

Although our review of the events of May 6 is ongoing, and both types of
fragmentation add significant complexity to that task, certain aspects of fragmentation
may indeed have played a role.

For example, individual stocks, index ETFs, stock options, and index futures
contracts are examples of four different types of products that are all fundamentally
linked via their exposure to equities. It is possible that the decline in prices of one type of
product led to selling in another type of product. However, though these markets tend to
rise and fall in tandem, it is not the case that changes in one always lead to corresponding
changes in the other.

Also, as noted in the May 18, 2010 Report of the Staffs of the CFTC and SEC to
the Joint Advisory Committee on Emerging Regulatory Issues (“Joint Staff Report”), we
are examining the extent to which disparate practices among securities exchanges may
have been a factor in the trading of certain stocks, including the execution of some trades
at stub quotes as low as one penny. These disparate practices include NYSE’s use of
Liquidity Replenishment Points to slow trading in stocks with potentially significant
volatility, as well as declarations of “self-help” by certain exchanges towards another to
route around potential systems issues.

Even while the investigation into May 6 continues, the Commission has moved
rapidly to address the extreme volatility of that day. On June 10, it approved self-
regulatory organization rules that, for a pilot period, establish a set of circuit breakers that
uniformly pause trading in a given security across all cash equity trading venues. The
pilot initially applies to trading in S&P 500 stocks. The new rules will ensure that all
markets pause simultaneously and provide time for buyers and seliers to trade at rational
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prices. In addition, the Joint Staff Report emphasizes that a key issue for further action is
to re-examine the market-wide circuit breaker provisions (1.€., those covering all of the
futures and cash equities markets) to ensure that they continue to be effective in today’s
trading environment.

1L Have any of the Brady Commission recommendations been put into effect?
ANSWER:

The Brady Commission made five recommendations: (1) one agency should
coordinate the few, but critical, regulatory issues which have an impact across the related
market segments and throughout the financial system, (2) clearing systems should be
unified across marketplaces to reduce risk, (3) margin should be made consistent across
marketplaces to control speculation and financial leverage, (4) circuit breaker
mechanisms (such as price limits and coordinated trade halts) should be formulated and
implemented to protect the market system, and (5) information systems should be
established to monitor transactions and conditions in related markets.

One Agency

The Brady Commission recommended that one agency be created to address
intermarket issues. Although the SEC and CFTC have not been merged, the two agencies
are working exceptionally well together today. In particular, I would note the work of
our Joint Advisory Committee, which is investigating the causes of the May 6 market
disruption, as well as last year’s Joint Report on Harmonization of Regulation (“2009
Joint Report™) that set forth 20 recommendations for the agencies to consider to further
harmonize their oversight of the markets.

Clearing

The Brady Report noted that no clearinghouse at that time was able to accurately
assess intermarket exposure among its clearing members and among their customers,
This led to difficulty in developing proper collateralization practices and hampered
lenders’ ability to assess the credit risk of clearing participants. To address those issues,
the Report recommended implementation of a unified clearing system that would clear
stocks, stock index futures and stock options all through a single mechanism.

While unified clearing has not been implemented, intermarket cross-margining
arrangements are now in use by some clearing agencies and derivatives clearing
organizations to allow the clearing organizations to view positions of shared participants
as a combined portfolio. Where implemented, these arrangements promote the Brady
Report’s overarching goal of improving intermarket credit risk and collateralization
practices related to clearing participants.

In addition, the Securities Clearing Group was created in 1988 to formalize
existing information sharing arrangements between securities clearing agencies and
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included sharing of settlement, margin, and position information. In 1995, the futures
clearing organizations joined this effort to share information among derivatives and
securities clearing agencies and the Securities Clearing Group was renamed as the
Unified Clearing Group. This intermarket sharing of clearing information advances the
Brady Report’s recommendation that clearinghouses be able to accurately assess
intermarket exposure of participants.

Margin

In discussing the issue of margin requirements, the Brady Commission
recommended that futures margins be consistent with effective stock margins for
professional market participants, such as broker-dealers, and that cross-margining be
implemented.

The SEC and CFTC have undertaken a number of efforts to address this issue. For
example, in 2002 the SEC and the CFTC adopted rules to establish margin requircments
for security futures. Under the final rules, margin requirements for security futures are
identical whether those positions are held in a futures account or a securities account.
Further, those rules require that the margin requirements for security futures be consistent
with the margin requirements for comparable exchange-traded option contracts.

In order to more fully implement portfolio margining, the 2009 Joint Report
included a section addressing differences between margin requirements in the securities
market and futures market.

With respect to the level of risk that may be assumed by broker-dealers, in
response to the October 1987 market break the SEC examined the specialist financial
responsibility rules and financial surveillance systems of the various exchanges and noted
several problems involving, among other things, limitations in the exchanges’ systems of
monitoring their specialists’ securities positions and finaneial condition and inadequacies
in the exchanges’ specialist financial responsibility rules. The Commission concluded
that the capital requirements then imposed by the exchanges on their specialists did not
reflect the actual capital required to ensure the maintenance of fair and orderly markets in
different types of securities. Based on those findings, the Commission amended its net
capital rule for broker-dealers by making it applicable to all specialists, other than options
market makers. Options market makers retained their exemption from the net capital rule
provided certain conditions were satisfied, including a condition that their carrying firms
continued to take applicable net capital charges for the market makers’ options positions.

Circuit Breakers
The Brady Report also recommended a number of initiatives to address future

periods of extreme market volatility, including the implementation of circuit breaker
mechanisms coordinated across the markets for stocks, options, and stoek index futures.
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After the issuance of the Brady Report, the President’s Working Group on
Financial Markets (“Working Group™) was formed with the mandate to determine the
extent to which coordinated regulatory action was necessary to strengthen the nation’s
financial markets. In 1988, the Working Group recommended a number of initiatives to
assist the markets in coping with future periods of extraordinary price swings and volume
surges, including the adoption of circuit breakers that would provide coordinated trading
halts and re-opcnings for large, rapid market declines that threaten to crcate panic
conditions.

Partly in response to the October 1987 market break and the recommendations of
the Brady Report and the Working Group, the securities and stock index futures markets
submitted proposals to the SEC and CFTC in 1988 to implement circuit breakers that
would impose temporary trading halts following significant market declines. The circuit
breaker rules for the securities and stock index futures markets were implemented in
October 1988.

The circuit breakers approved in 1988 provided for a one-hour trading halt in all
securities markets if the DJTA declined 250 points from its previous day’s closing level
and for a subsequent two-hour trading halt if the DJIA declined 400 points from its
previous day’s close. In approving the original circuit breakers, the SEC and CFTC
noted that the circuit breakers were not an attempt to prevent markets from reaching new
price levels, but an effort by the securities and futures markets to arrive at a coordinated
means to address potentially destabilizing market volatility along the lines of the historic
decline of the October 1987 market break.

In July 1996, the agencies approved rule modifications to reduce the length of the
trading halts by half. In addition, when the SEC and CFTC approved a six-month
extension of the circuit breakers in October 1996, the agencies urged the markets to reach
a consensus on the size of increases in the trigger levels required to ensure that cross-
market trading halts would be imposed only during market declines of historic
proportions. In response to the agencies’ recommendations, the markets submitted
proposals to increase the circuit breaker triggers to levels of 350 and 550 points in the
DIA.

On October 27, 1997, the nation’s securities markets fell by a then-record
absolute amount, with the DJIA declining 554.26 points (7.18 percent) to close at
7161.15. This was first and only day that the cross-market trading halt circuit breaker
procedures were implemented. At 2:36 p.m., the DJIA had declined 350 points, thereby
triggering a 30-minute halt on the stock, options, and index futures markets. After
trading resumed at 3:06 p.m., prices fell rapidly to reach the 550-point circuit breaker
level at 3:30 p.m., thereby ending the trading session 30 minutes prior to the normal stock
market close.

Immediately following the events of October 27, the markets and regulators began
considering further revisions to the circuit breaker procedures. There was general
consensus that the 7 percent decline in the DJIA on October 27 did not justify the early
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closure of the markets on that day. Accordingly, the SEC and the CFTC approved
revised circuit breaker rules for the markets in April 1998. The revised rules established
trading halts following one-day declines in the DJIA of 10 percent, 20 percent, and 30
percent. The NYSE would calculate the trigger levels at the beginning of each calendar
quarter, using the average closing value of the DJIA for the previous month to establish
specific point values for the quarter. These were the circuit breaker levels in place on
May 6, 2010 and were not triggered when the DJIA had an intraday decline of 9.16%.

As noted in the May 2010 Joint Staff Report, the staffs of the SEC and CFTC
intend to re-examine existing cross-market circuit breaker provisions to ensure they
continue to be effective in today’s fast paced electronic trading environment.

Information Systems

The Commission adopted Rule 17a-25 in June 2001, requiring firms to use the
Electronic Blue Sheet (EBS) system to report stock-specific summary trading information
to the SEC or SROs upon request.

The electronic-submission process under Rule 17a-25 is faster and more efficient
than the old paper-submission process. But it did not materially improve the quality of
the trading information, and typically requires weeks for the SEC or SROs to collect the
relevant information. The EBS system simply was not designed to handle the massive
amounts of trading that occurs in our markets today. Furthermore, no order-entry or
execution times are provided in an EBS report, only aggregate buy, sell long, and sell
short statistics. As a result, there are limitations on the ability of the SEC and the SROs
to use EBS data to determine whether trading might be related to abusive or manipulative
trading schemes.

On May 26, the Commission proposed a rule that ultimately would require the
SROs to create and implement a consolidated audit trail that would enable regulators to
track more complete information about orders and trades across the securities markets.
The consolidated audit trail would be a standardized system that captures and reports
information regarding the entry, routing, cancellation, modification and execution of all
orders in national market system securities, across all markets. Each SRO, as well as the
Commission, would have access to this information for purposes of performing its
respective regulatory and oversight functions. This consolidated audit trail is designed to
provide the type of detailed timed trading information that the Commission and the SROs
would need to quickly identify trading patterns that, for example, might be exacerbating
volatility or facilitating market manipulation. Such a system would enable the
Commission staff and SROs to better carry out their oversight of the national market
system for securities and to perform market analysis in a more timely fashion.



148

III.  Is the SEC-CFTC Advisory Committee similar in nature to the Brady
Commission that investigated the October 19, 1987 market crash?

ANSWER:

Several aspects of the Brady Commission differed from those of the Joint CFTC-
SEC Advisory Committee.

Scope

The Brady Commission had a more narrowly focused scope than that of the Joint
CFTC-SEC Advisory Committee. In essence, the Brady Commission was designed to
focus its effort on one event — the October 1987 market break. The limited scope of the
Brady Commission was reflected in its short duration. Specifically, the Brady
Commission was to terminate 30 days following the issuance of its Report.

In contrast, while as an initial matter the Committee is reviewing the events of
May 6, 2010, the Committee’s mandate extends beyond this discrete market event; the
Committee’s Charter provides for a two-year duration. The establishment of the Joint
CFTC-SEC Advisory Committee was one of the 20 recommendations included in the
agencies' 2009 Joint Report. Subjects to be addressed by the Joint Committee include
the identification of emerging regulatory risks, assessment and quantification of the
impact of such risks and their implications for investors and market participants, and the
agencies' efforts on regulatory harmonization. .

Transparency

The Brady Commission operated in a less transparent environment than that
currently employed by the Joint CFTC-SEC Advisory Committee. The Brady
Commission held no public meetings prior to issuing its Report. While it compiled
information from the SEC, CFTC, Federal Reserve, and the markets, and conducted
extensive interviews with market participants and commentators, no public airing of the
issues raised by these efforts was feasible prior to the release of the Commission’s
Report.

In contrast, the Joint CFTC-SEC Advisory Committee conducts its deliberations
in an open meeting setting in accordance with the Federal Advisory Committee Act. On
May 24, 2010, the Committee held an open meeting regarding the events of May 6, 2010,
in order to discuss the staffs’ initial findings and to identify areas that warrant further
study. Another open meeting was held on June 22, 2010 in order to hear from exchanges
and market participants regarding the events of May 6. This public meeting structure
will be maintained when the Advisory Committee turns to other issues beyond the May 6
events.
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Objectivity

The Brady Commission and the Joint CFTC-SEC Advisory Committee are similar
in that both were structured to include independent members with a variety of
perspectives on the markets. The Brady Commission consisted entirely of individuals
unaffiliated with any government agency. While the Chairmen of the SEC and CFTC
chair the Advisory Committee, its members are currently unaffiliated with either agency
(although one member who is the Chairman of FINRA was appointed to represent the
point of view of FINRA) and must act by majority vote. Thus, both the Brady
Commission and the Advisory Committee were structured to help assure their objectivity,
and promote findings and recommendations independent of agency influence.
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U.S. Commodity Futures Trading U.S. Securities & Exchange Commission
Commission 100 F Street, NE

Three Lafayette Centre Washington, D.C. 20549

1155 21% Street, NW (202) 551-5500

Washington, D.C. 20581 WWW,SeC. 00V

(202) 418-5000

www.cftc.gov

Preliminary Findings Regarding
the Market Events of May 6, 2010

Report of the Staffs of the CFTC and SEC to the Joint Advisory Committee on
Emerging Regulatory Issues

May 18, 2010

This is a report of preliminary findings by the staffs of the U.S. Commodity Futures
Trading Commission and the U.S. Securities and Exchange Commission. The
Commissions have expressed no view regarding the preliminary analysis or conclusions
contained herein.
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I. INTRODUCTION

The Commodity Futures Trading Commission (*“CFTC”) and the Securities and
Exchange Commission (“SEC” and collectively, the “Commissions™) have established a
Joint CFTC-SEC Advisory Committee on Emerging Regulatory Issues (the
“Committee™). The establishment of the Committec was one of 20 recommendations
included in the agencies’ joint harmonization report issued last year.!

The first item on the agenda of the Committee will be to conduct a review of the
market events of May 6 and to make recommendations related to market structure and
liquidity issues that may have contributed to the volatility experienced on that day, as
well as disparate trading conventions and rules across various markets.

This report to the Committee reflects the preliminary findings of the
Commissions’ respective staffs resulting from their ongoing review of the events of May
6. The report is intended to brief the Committee regarding the May 6 events and to
provide certain context regarding the current structure of the equity and futures markets
and the regulatory framework for those markets.

This report includes: (a) an executive summary; (b) an overview providing
general market context with respect to the events of May 6; (c) preliminary findings with
respect to those events; and (d) areas for further analysis and initial next steps. In
addition, this report contains several appendices providing relevant background regarding
the market structure of the securities and futures markets.

It is important to emphasize that the review of the events of May 6 is in its
preliminary stages and is ongoing. The reconstruction of even a few hours of trading
during an extremely active trading day in markets as broad and complex as ours—
involving thousands of products, millions of trades and hundreds of millions of data
points—is an enormous undertaking. Although trading now occurs in microseconds, the
framework and processes for creating, formatting, and collecting data across various
types of market participants, products and trading venues is neither standardized nor fully
automated. Once collected, this data must be carefully validated and analyzed. Such
further data and analysis may substantially alter the preliminary findings presented in this
report. The staffs of the Commissions therefore expect to supplement this report with
further additional findings and analyses.

! Joint Report of the SEC and the CFTC on Harmonization of Regulation, October 16, 2009.
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II. EXECUTIVE SUMMARY

On May 6, 2010, the financial markets experienced a brief but severe drop in
prices, falling more than 5% in a matter of minutes, only to recover a short time later.
Since that day, the staffs of the Securities and Exchange Commission and the Commodity
Futures Trading Commission have becn collecting and reviewing massive amounts of
information in order to understand the events and to recommend appropriate measures.

SECURITIES MARKETS

Preliminary Findings

May 6 started with unsettling political and economic news from overseas
concerning the European debt crisis that led to growing uncertainty in the financial
markets. Increased uncertainty during the day is corroborated by various market data:
high volatility; a flight to quality among investors; and the increase in premiums for
buying protection against default by the Greek government. This led to a significant, but
not extraordinary, down day in early trading for the securities and futures markets.

Beginning shortly after 2:30 p,m.,Z however, this overall decline in the financial
markets suddenly accelerated. Within a matter of a few minutes, there was an additional
decline of more than five percent in both the equity and futures markets. This rapid
decline was followed by a similarly rapid recovery. This extreme volatility in the
markets suggests the occurrence of a temporary breakdown in the supply of liquidity
across the markets.

The decline and rebound of prices in major market indexes and individual
securities on May 6 was unprecedented in its speed and scope. The whipsawing prices
resulted in investors selling at losses during the decline and undermined confidence in the
markets. Although evidence concemning the behavior of the financial markets on May 6,
2010 continues to be collected and reviewed, a preliminary picture is beginning to
emerge.

At this point, we are focusing on the following working hypotheses and findings—

(1)  possible linkage between the precipitous decline in the prices of stock
index products such as index ETFs and the E-mini S&P 500 futures, on
the one hand, and simultaneous and subsequent waves of selling in
individual securities, on the other, and the extent to which activity in one
market may have led the others;

(2) a generalized severe mismatch in liquidity, as evinced by sharply lower
trading prices and possibly exacerbated by the withdrawal of liquidity by

Al times in this report are EDT.



3)

4

)

©®)

154

electronic market makers and the use of market orders, including
automated stop-loss market orders designed to protect gains in recent
market advances;

the extent to which the liquidity mismatch may have been exacerbated by
disparate trading conventions among various exchanges, whereby trading
was slowed in one venue, while continuing as normal in another;

the need to examine the use of “stub quotes”, which are designed to
technically meet a requirement to provide a “two sided quote” but are at
such low or high prices that they are not intended to be executed,;

the use of market orders, stop loss market orders and stop loss limit orders
that, when coupled with sharp declines in prices, for both equity and
futures markets, might have contributed to market instability and a
temporary breakdown in orderly trading; and

the impact on Exchange Traded Funds (ETFs), which suffered a
disproportionate number of broken trades relative to other securities.

We have found no evidence that these events were triggered by “fat finger” errors,

computer hacking, or terrorist activity, although we cannot completely rule out these
possibilities.

Key Avenues for Further Investigation

Much work is needed to determine all of the causes of the market disruption on

May 6. At this stage, however, there are a number of key themes that we are
investigating.

Futures and Cash Market Linkages. The first relates to the linkages betwcen

trading in equity index products, including stock index futures and the equity markets.
About 250 executing firms processed transactions for thousands of accounts during the
hour 2:00 p.m. — 3:00 p.m. in the E-Mini S&P 500 futures contract. Of these accounts,
CFTC staff has more closely focused their examination to date on the top ten largest
longs and top ten shorts. The vast majority of these traders traded on both sides of the
market, meaning they both bought and sold during that period. One of these accounts
was using the E-Mini S&P 500 contract to hedge and only entered orders to sell. That
trader entered the market at around 2:32 and finished trading by around 2:51. The trader
had a short futures position that represented on average nine percent of the volume traded
during that period. The trader sold on the way down and continued to do so even as the
price level recovered. This trader and others have executed hedging strategies of similar
size previously ?

Statement of Gary Gensler, Chairman, Commodity Futures Trading Commission, Before the
House of Representatives Committee on Financial Services, Subcommittee on Capital Markets,
Insurance, and Government Sponsored Enterprises, May 11, 2010, at 8. Except as specifically
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Data from the CME order book indicates that, although trading velume in E-mini
S&P 500 futures was very high on May 6, there were many more sell orders than there
were buy orders from 2:30 p.m. to 2:45 p.m. The data also indicate that the bid ask
spread widened significantly at or about 2:45 p.m. and that certain active traders partially
withdrew from the market. Considerable selling pressure at this vulnerable period in time
may have contributed to declining prices in the E-Mini S&P 500 — and other equivalent
products such as the SPY (an ETF that tracks the S&P 500).

All of these markets are closely linked by a complex web of traders and trading
strategics. The precipitous decline in price in one market on May 6 may have influenced
a sustained series of selling in other financial markets. The rapid rebound in price in one
market could similarly have been linked to a rebound in price in another.

Implications for the Equity Markets. The great majority of securities
experienced declines that are generally consistent with the decline in value of the large
indexes. Some were less than the approximately 5% decline in the E-mini S&P 500
during that period, and some were greater. Approximately 86% of sccurities, however,
reached lows for the day that were less than 10% away from the 2:40 p.m. price.

The other 14% of securities suffered greater declines than the broader market,
with some trading all the way down to one penny. The experience of these securitics
exposed potential weaknesses in the structure of the securities markets that must be
addressed.

One hypothesis as to why the prices of some sccurities declined by abnormally
large amounts on May 6 is that they were affected by disparate practices among securities
exchanges. In the U.S. securities market structure, many different trading venues,
including multiple exchanges, altemative trading systems and broker-dealers all trade the
same stocks simultaneously. Disparate practices potentially could have hampered
linkages among these trading venues and led to fragmented trading in some securities.
Two types of disparate practices on May 6 relate to the NYSE’s liquidity replenishment
points (“LRPs”) and the self-help remedy in Regulation NMS. These and other practices
merit significant ongoing review:

e LRPs and Similar Practices. The NYSE’s trading system incorporates LRPs
that are intended to dampen volatility. When an LRP is triggered, trading on
the NYSE will “go slow™ and pause for a time to allow additional liquidity to
enter the market. Some have suggested that LRPs actually exacerbated, rather
than dampened, price volatility on May 6 by causing a net loss of liquidity, as
orders were routed to other trading venues for immediate execution rather
than waiting on the LRP mechanism. If this occurred, it potentially could
have caused some NYSE securitics to decline further than the broad market
decline. However, others believe that the LRP mechanism indeed dampened

authorized, Section 8 of the Commodity Exchange Act generally forbids disclosure of additional
information regarding such traders.
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volatility by rebuilding additional buy side liquidity that soaked up some of
the excess selling interest in these securities on May 6. LLRPs and other types
of exchange procedures for handling or executing orders will be closely
examined to determine whether they inappropriately impede liquidity.

e Self-Help Remedy. Another disparate exchange practice potentially relevant
to the thinning of liquidity is the sclf-help remedy. Two exchanges declared
self-help against NYSE Arca in the minutes prior to 2:40 p.m. Exchanges are
entitled to exercise the self-help remedy when another exchange repeatedly
fails to provide a response to incoming orders within one second. A
declaration of self-help frees the declaring exchanges from their obligation to
route orders to the affected exchange. Some have suggested the exercise of
self-help led to a net loss of liquidity as the declaring exchanges stopped
routing orders to NYSE Arca.

e Stop Loss Market Orders. An additional hypothesis as to why some securities
suffered more severe declines than the broader market on May 6 is that they
were particularly affected by stop loss market orders. These orders have stop
prices that, for sell orders, are lower than current prices. When the stop price
is reached, such orders turn into market orders to sell. In fast-falling market
conditions, stop loss market orders could potentially trigger a chain reaction of
automated selling if they are in place in significant quantity for a particular
stock. We are investigating whether such a chain reaction led to abnormaily
large declines for some stocks on May 6.

o Short Sales and Stub Quotes. We also are examining the use of short salcs
and stub quotes on May 6. Our analysis thus far of broken trades has found
that short sales accounted for approximately 70 % of executions against stub
quotes between 2:45 p.m. and 2:50 p.m., and approximately 90 % of
executions against stub quotes between 2:50 p.m. and 2:55 p.m. Notably,
short sale executions against stub quotes would be subject to the alternative
uptick rule (Rule 201) adopted by the SEC in February 2010, with a
compliance date in November 2010.

In addition, we will evaluate the use of stub quotes by market makers. As
noted above, stub quotes are not intended to be cxecuted and effcctively
indicate that the market maker has pulled out of the market. Their presence at
the bottom and top of order books on May 6 may have led to a very large
number of broken trades. We will examine the extent to which market makers
used stub quotes to nominally meet their market making obligations on May

6.

Exchange-Traded Funds. Of the U.S -listed securities with declines of 60% or
more away from the 2:40 p.m. transaction prices, which resulted in their trades being
cancelled by the exchanges, approximately 70% were ETFs. This suggests that ETFs as a
class were affected more than any other category of securities.
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Based on our analysis to date, we are focused on a number of issues that may
have contributed to the ETFs’ experience, including:

* Because ETFs generally track securities market indices, the extraordinary
price declines in certain individual securities likely contributed to the ETF
price declines. For the most part, the severe ETF price declines followed, in
time, the sharp decline in the broad markets. ETFs that track bond indices
generally did not experience severe price declines. We therefore are
considering the linkages between ETF price declines and the declines in the
equity market.

e The role of market makers and authorized participants in ETFs, and whether
an inability to hedge their ETF positions during periods of severe volatility
may have contributed to a’lack of liquidity in ETF shares.

» The use of ETFs by institutional investors as a way to quickly acquire (or
eliminate) broad market exposures and whether this investment strategy led to
substantial selling pressure on ETFs as the market began to decline
significantly.

o The impact of ETF stop loss market orders, particularly from retail investors,
on the overall ETF market price declines.

¢ (iven that NYSE Areca is the primary listing exchange for almost all ETFs,
whether the declaration of “self-help” against NYSE Arca by other exchanges
may have impacted NYSE Arca-listed stocks generally and ETFs in
particular. The loss of access to NYSE Arca’s liquidity pool may have had a
greater impact on market liquidity and trading for ETFs.

FUTURES MARKETS

Preliminary Findings

Economic cvidence from the futures markets is also consistent with the
conclusion that a liquidity drain likely played a role in the dramatic and sudden
movements in the price of stock index futures.

As noted above, preliminary data indicates that, although trading volume in E-
mini S&P 500 futures was very high on May 6, there were many more sell orders than
there were buy orders from 2:30 p.m. to 2:45 p.m. The data also indicate that the bid ask
spread widened significantly at or about 2:45 p.m. and that certain active traders partially
withdrew from the market.

Starting at 2:45:28 p.m., CME’s Globex stop logic functionality initiated a brief
pause in trading in the E-mini S&P 500 futures. This functionality is initiated when the
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last transaction price would have triggered a series of stop loss orders that, if executed,
would have resulted in a cascade in prices outside a predetermined ‘no bust’ range (6
points in either direction in the case of the E-mini). The purpose of this functionality is to
prevent sudden, cascading declines (or increases) in price caused by order book
imbalances.

The stop logic functionality has been activated previously for a variety of
instruments. In the case of the E-mini S&P 500 futures, the stop logic functionality has
been triggered a number of times in the past few years, including several times during the
financial crisis in the Fall of 2008, when market data indicates similar conditions as those
seen on May 6.

On May 6, activation of the stop logic functionality initiated a five second pausc
in trading on the E-mini S&P 500 futures contract. The price of the E-mini S&P 500
futures rebounded after the five second pause imposed by the stop logic functionality.

Staff analysis of market performance measures is consistent with the conclusion
that a very temporary, but serious liquidity shortage occurred across the securities and
futures markets.

NEXT STEPS
Securities Markets

SEC staff will continue our ongoing investigation of the nature of the overall
market liquidity dislocation and the impact on individual stocks. Where appropriate we
are moving quickly to prevent a recurrence of the harm that investors suffered on May 6.

+ We anticipate that the self-regulatory organizations (exchanges and FINRA) will
propose circuit breakers for individual stocks that are designed to address
temporary liquidity dislocation. Specifically, a pause in trading should provide an
opportunity for all available sources of liquidity (both manual and automated) to
be mobilized to meet sudden surges in demand for liquidity.

e The procedures for breaking trades that occur at off-market prices should be
improved to provide investors greater consistency, transparency and
predictability.

* We are also continuing to review a range of other policy options, including
addressing the use of stub quotes, reviewing the obligations of professional
liquidity providers and evaluating the use of various order types (market orders,
stop loss orders).
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Futures Markets

CFTC staff will continue its analysis into the events of May 6. Specifically,
CFTC staff is carcfully reviewing the activity of the largest traders in stock index futures.

CFTC staff will also continue its analysis, alrcady begun by our Office of Chief
Economist, of liquidity provision in futures markets, with a particular focus on electronic
trading. The subjects to be reviewed here include high frequency and algorithmic
trading, automatic execution innovations on trading platforms, market access issues, and
co-location.

CFTC staff is considering a proposed rulemaking with respect to exchange co-
location and proximity hosting services. The purpose of the proposed rule would be to
ensure that all otherwisc qualified and eligible market participants that seek co-location
or proximity hosting services offered by futures exchanges have equal access to such
scrvices without barriers that exclude access, or that bar otherwise qualified third-party
vendors from providing co-location and/or proximity hosting services. Another purpose
of the proposal would be to ensure that futures exchanges that offer co-location or
proximity hosting services disclose publically the latencies for each available
connectivity option, so that participants can make informed decisions.

CFTC staff will also be considering possible rules to enhance the CFTC’s
surveillance capabilities. These measures include automation of the statement of
reporting traders in the large trader reporting system and obtaining account ownership
and control information in the cxchange trade registers.* These initiatives would increase
the timeliness and efficiency of account identification, an essential step in data analysis.

Joint Actions

* Staff also intends to pursue a joint study to examine the linkages between
correlated assets in the equities (single stocks, mutual funds and ETFs), options
and futures markets. The study could partly focus on examining cross-market
linkages by analyzing trading in stock index products such as equity index
futures, ETFs, equity index options, and equity index OTC derivatives using, to
the extent practicable, market data, special call information, and order book data.

e Existing cross-market circuit breaker provisions should be re-examined to ensure
they continue to be effective in today’s fast paced electronic trading environment.
Although the coordinated circuit breakers between futures and equities were not
triggered, the events of May 6 reinforce the importance of having communication
links between futures and equity markets so that there is meaningful and
appropriate coordination of trading pauses and halts.

¢ 17 CFR 18.04.
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PROCESS OF ANALYSIS

Over the last ten days, the SEC and the CFTC have collected and analyzed a wide

range of data from many different sources in order to prepare this preliminary report.
Specifically:

The SEC has sourced and analyzed price, time, and volume data on over 19
billion shares executed on May 6, and quote data representing the best bid and
best offer for over 7,800 securities, for each exchange, for each millisecond
during the trading day. Our goal is to gather data necessary to create a complete
order book showing snap-shots of the full displayable depth on a particular market
and audit trail data containing detailed information on all orders submitted.

o Analysis of the complete order book is necessary to examine how changes
in the provision of liquidity below the best bid, and above the best offer,
led to rapid changes in execution prices, with some trades hitting high and
low “stub quotes.”

© Analysis of order audit trail data is necessary to examine what types of
orders were driving these price swings (e.g., market, limit, ctc).

o The audit trail contains information on introducing brokers but does not
include details regarding the trading activity of specific market
participants. Currently, such data is only available directly from broker-
dealers through “blue sheet” requests. Furthermore, even in this data
participants are identified only in the way that they are known to the
broker-dealer, as there are currently no uniform standards’

o The order book and order audit trail are maintained at exchanges, FINRA,
broker-dealers and other market centers. In some cases this information
must be collected by the SROs, and then must be compiled and organized
by the SEC. Every exchange has established its own requirements for
what constitutes an audit trail, including what items are captured, how
they are named, and the structure of the data file.

The SEC has sourced and analyzed aggregate data on the volume and type of
liquidity, provided and taken, by the largest liquidity providers and takers on
various exchanges.

The SEC has worked extensively with the relevant securities exchanges and
FINRA to assess the circumstances of the market events on May 6. In addition,
the SEC is analyzing detailed data for all NYSE LRPs occurring on May 6%, as
well as over the last 5 months.

CFTC staff has analyzed transaction and order book data on stock index futures,
including the E-Mini S&P 500 futures contract.

For example, the same market participant may be known to different broker-dealers by different
names making the aggregation of orders for a single participant very difficult. For further details,
see the SEC’s recent proposal for the Large Trader Reporting System.
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s CFTC staff has been reviewing information from a special call on over 40 large
traders for their trading activity in the E-mini S&P 500 and Russell 2000 futures
contracts on May 6, 2010. A special call is a CFTC directive to a trader holding a
reportable position to furnish any pertinent information conceming the trader’s
positions, transactions, or activities.

e CFTC staff also has been reviewing information from a special call to swap
dealers about their activity in over-the-counter broad-based security index
derivatives markets on May 6, 2010. In addition, staff has been engaged in a
detailed review of trader activity on May 6 through a comprehensive examination
of trade-register data. To date, staff has received over 25 gigabytes of data in
over 307,000 files, with more data expected.

Both the CFTC and the SEC have had extensive conversations with a wide variety
of market participants (investors, hedge funds, exchange traded funds, dealers, high
frequency traders, etc.) to better understand their trading activities throughout May 6, and
to gather anecdotal evidence from which common themes and/or trends can be identified
to inform further areas of investigation.

10
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III. GENERAL MARKET CONTEXT
This section provides general market context for the trading activity on May 6.

Throughout the day on Thursday, May 6, many financial news outlets were
reporting on political and economic events that were creating uncertainty in the financial
markets. This increased uncertainty during that day is evidenced by patterns observable
in financial market data. There is evidence of increasing volatility throughout the day, a
“flight to quality”ﬁ (as seen in the rise in the price of gold and decline in U.S. Treasury
yields), an increase in the price of premiums on credit default swaps to protect against the
risk of default on European sovereign debt, and downward pressure on the Euro in global
currency markets. All major broad-based equity indices and equity index futures spent
much of the morning and early afternoon in negative territory (see chart below). For
example, between 9:30 a.m. and 2:00 p.m., the Dow Jones Industrial Average (DJIA)
declined 161 points to 10,712 (-1.5%), the S&P 500 Indcx declined 33 points to 1,145
(-2.9%), and the E-mini S&P 500 Index June futures declined 15 points to 1,143 (-1.3%).

Figure 1: Select Equity Indices and Equity Index Futures, May 6, 2010
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6 Flight to Quality is a term used to describe the movement of capital into asset classes that are

perceived to be less risky during times of financial uncertainty.
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Indicators of Market Uncertainty
Market Volatility

A general indicator of market uncertainty is the Chicago Board Options Exchange
SPX Volatility Index (“VIX™). The VIX is a measure of the expected volatility of the
S&P 500 index, based on options prices, and is sometimes colloquially referred to as the
“fear index.” The VIX provides a picture of the expected range of S&P 500 index returns
in the next 30 days. Higher values of the VIX imply a greater range of returns, both
positive and negative. Thus, increases in the VIX signal increased uncertainty about
possible stock returns.

As seen in Figure 2, in 2010 the VIX prior to May 6 has averaged 19.58, a level
that indicates much lower expected market volatility when compared to the VIX averages
of 2008 (32.69) and 2009 (31.48). The elevated VIX levels from 2008 and 2009 were
associated with a broader financial market crisis. Since then, the average level of the
VIX has returned to levels that are consistent with the pre-2008 period. For example, in
April the VIX averaged 17.42. For the month of May through May 14 the VIX has
averaged28.33.

Figure 2: Historical Daily VIX Values, January 2005 to May 2010
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On May 6, the VIX opened at 25.88. This represents a 15.5% increase from when
the trading weck began on Monday, May 3 at 22.41. After staying level for most of the
day, the VIX began to rise around 1:30 p.m. At 2:00 p.m, the VIX had increased 2.72
points or 10.5% from its opening level, signaling increasing cxpected volatility in the
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S&P 500 Index. Over the next half-hour, the VIX steadily increased an additional 3.11
points to 31.71, up 22.5% from the open. A nearly continuous rise in the VIX signals
higher levels of expected market risk and uncertainty going forward. The increase in the
VIX then accelerated and the index reached 40.26 by 2:46 p.m. Had markets closed at
the 2:46 p.m. level of 40.26, it would have represented a 61.6% increase from the
previous day’s close and would represent the fourth largest single-day increase in market
volatil7ity. Ultimately, the VIX closed at 32.80, a 31.7% increase from the previous day’s
close.

Figure 3: CBOE SPX Volatility Index Intraday Levels
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Gold and U.S. Treasuries are assets that have historically been in high demand
during periods of market uncertainty. On May 6, the COMEX nearby gold futures
contract rose steadily from approximately $1,180 to $1,210 per troy ounce from the
market open to its close at 1:30 p.m. Additionally, the ten-year Treasury yield fell from
3.58% on May 5 to an intraday low of 3.26% before settling at 3.41% (see Figure 4).

7 The three highest single-day increases in the VIX are 10/19/87 (312.95%), 10/13/89 (68.30%), and
2/27/07 (64.22%).

13
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Figure 4: Ten-Year U.S. Treasury Note Yield
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Credit Default Swaps

The credit derivatives markets indicated increased uncertainty over the ability of
the government of Greece to service its debt. Spreads on CDS protecting against the
default of debt securities issued by Greece widened on May 6 to 937.9 basis points, up
from 844.2 basis points the previous day.® This essentially meant that the price of
premiums to protect against a default by Greece had increased. This widening coincided
with the European Central Bank’s press conference, beginning at 8:30a.m., in which the
Bank did not address the possibility of purchasing Greek government bonds. Figure 5
shows CDS spreads on Greek sovereign debt over the past five years.

8 A CDS spread widening means that it will cost more for a company to insure against default,
because the market sees default as more likely than it previously did. In other words, someone
who wants to buy protection on a risk of defauit of a debt has to pay a higher premium.

14
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Figure 5: Credit Default Spreads on Greek Sovereign Debt
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Euro Declines Against the Dollar and Yen
In addition, global currency markets were indicating concern over the financial

stability of the Furopean Union. Shortly after 1:00 p.m., the Euro began a sharp decline
against both the U.S. Dollar and the Japanese Yen (see Figure 6).

15
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Figure 6: Euro-Dollar and Eure Yen Exchange Rates on May 6, 2010
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Events During the Afternoon of May 6

By approximately 2:45 p.m. over 200 securities had fallen 50% or more from
their 2:00 p.m. levels. Between 2:45 p.m. and 2:47p.m., the DJIA, S&P 500, and
NASDAQI00 all reached daily lows. During this same period, all 30 DJIA components
reached their intraday minima, representing a range from -4% to -36% from their opening
levels. The DJIA bottomed at 9,872.57, the S&P 500 at 1,065.79, and the NASDAQ100
at1,752.31. The E-mini S&P 500 index futures contract bottomed at 1,056.

After bottoming, equity and equity index futures markets began to rebound. At
2:50 p.m. the DJIA was trading at 10,232 and the E-mini S&P 500 was trading at 1,096.
The E-mini S&P 500 climbed further to 1,118 by 2:53 p.m. The DJIA closed at
10,520.32, down 347.68 points, or 3.2%, from the prior day’s close. The E-mini S&P
500 settled at 1,122.5, down 41.5 points, or 3.6%, from the prior day’s settlement.

16
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IV.PRELIMINARY FINDINGS
A. Securities Markets

The market events of May 6, 2010 included a surge in trading in the stock
markets, with total trading volume on that day of 19.4 billion shares, approximately 2.2
times the average daily trading volume in the 4™ quarter of 2009. The trading volume in
NYSE-listed stocks across all trading venues on May 6 represented the second highest
daily volume on record, while May 6 volume in NASDAQ-listed stocks across all trading
venues was the highest on record.

The severe price decline and recovery that occurred during a period of
approximately 20 minutes on the afternoon of May 6 can usefully be described in terms
of two broad but related themes: (1) a precipitous drop in value of more than 5%
followed immediately by a rapid recovery, both of which occurred consistently across
various broad market indices and products; and (2) extreme price fluctuations — mostly
losses — that occurred for certain individual securities, followed relatively promptly by
reversions to price levels consistent with the broader market. These two themes are
discussed below.

1. Broader Market Drop and Recovery

On May 6, a wide variety of broad market indices and products displayed similar
behavior — a severe price decline immediately followed by a rapid recovery during a 20-
minute period. This phenomenon is illustrated by the following price chart of the DJIA,
the S&P 500 Index, and the E-mini S&P 500 futures (Figure 7).

Figure 7: Equity Indices and Equity Index Futures
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Until approximately 2:40 p.m., the figure reflects a significant, but not
extraordinary, down day that was influenced by multiple negative economic factors, as
noted in the previous section. At approximately 2:40 p.m., however, prices declined with
extraordinary velocity. Each of the indices fell in excess of 5% within 5 minutes, and
then immediately began a recovery that exceeded 5% within 10 minutcs.

Most individual stocks declined by amounts that were generally consistent with
the broader market decline. Approximately 86% of U.S.-listed securitics reached lows
for the day that were less than 10% away from the 2:40 p.m. price (a useful benchmark
for the market price before the rapid market decline and recovery). The remaining 14%
of U.S.-listed securities reached lows that exceeded 10% (these securities are discussed in
greater detail in section IV.A.2 below).

Figure B: Distribution of May 6 Daily Lows?
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This figure depicts the distribution of returns from the close on May 5 to the lowest transaction
price on May 6. The securities included are equity securities (common and preferred) of corporate
issuers, exchange-traded products, closed-end funds, and ADRs, traded on major U.S. exchanges,
and having in each case, as of the May 5 close, a share price of more than $3.00 and a market
capitalization of at least $10 million.
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Figure 8 illustrates in more detail the behavior of these two groups of individual
securities. It shows that, for the day, there is a concentration of daily lows at a point near
7% below the May 5 close, on the right-hand side of the graph. The distribution of lows
for individual securities around this point is consistent with a day where the ETF that
tracks the S&P 500 Index transacted 8.5% below the previous day’s close. The figure
notably also shows that some securities exhibited substantially more pronounced daily
lows than the decline in the broad market would imply. In particular, approximately 200
securities traded, at their lows, almost 100% below their previous day’s values, as
represented by the spike at the left-hand side of the graph. The incidence of extreme
daily lows for large capitalization stocks (depicted on the graph in yellow) appears to be
lower than for smaller capitalization stocks (depicted in the graph in purple).

An examination of individual trades during the 2:40 p.m. - 3:00 p.m. period
reveals a similar pattern. Table 1 and Table 2 below report the total number of trades, the
total share volume and total dollar volume for trades executed between 2:40 p.m. and
3:00 p.m., for losses and gains, respectively. The losses/gains are computed as the
difference between the trade price and the 2:40 p.m. price, divided by the 2:40 p.m. price,
for each stock. The data do not include out-of-sequence trades.’® Table 1 indicates that
most investors that sold during this period transacted at prices that were within ~-10%
away from the 2:40 p.m. price. Approximately 4.9 million, or 98%, of the trades that
were executed during this period at prices less than the 2:40 p.m. price were within -10%
of the 2:40 p.m. price. Approximately 102,000 trades were executed during the decline
and recovery at prices that were -10% or more away from the 2:40 p.m. price; these
trades are discussed in section IV.A.2 below. We see a similar pattern in Dow stocks.
Four out of 30 (about 13%) had returns that were less {(more negative) than -10%. Table
3 indicates the lowest trade pricc executed for each of the Dow Jones Industrial Average
component stocks and the return computed against the stock’s 2:40 p.m. trade price. Of
these stocks, four, Proctor& Gamble (PG), 3M (MMM), Hewlett-Packard (HPQ), and
General Electric (GE), traded at a loss of over 10%, relative to the 2:40 p.m. price.

10 An “out-of-sequence™ trade occurs when the TAQ data identifies the posted trade time as
incorrect. In this case, the actual time at which the trade was placed is unknown.
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Table 1: Trades Executed at a Loss
Total # jTo‘ta volume . Total volume ($)"
trades o o B

38,047,617,508

37,383,122,363

=60% to -70%

10-90%

Table 2: Trades Executed ata Gain ;
~Total # trades  Total volume  Total volume ($)

Gains 2,121,380 636,291,411 18,603,965,183
0%1010% 2,108,076 32,378,310 18,079,956,948

120% to 30% 281383 8,589,789

40% to 50%

60% to 70% 387,321

- 80% to 90%
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Table 3: Maximum Trade Loss for Dow 30 Stocks :
Company £ - Return Low Price Time

McDonalds Corporation

The Travelers Companies Incorporated -231% . $48.53 1 .2:45:46 PM

Both aspects of the 20-minute phenomenon—the effects on the broad market and
the even more extreme effects on a minority of securities——warrant serious analysis,
given the potential harm to investor confidence and the realized losses of investors.
Although the state of our fact-gathering makes any analysis at this time too preliminary to
draw firm conclusions—or even many tentative ones—about how and why the events of

May 6 occurred, the facts we have and the analysis we have completed thus far do offer a
few clues to the origins of the May 6 event.
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We are in the process of obtaining and reviewing the order book and the data
necessary to reconstruct the order audit trail for the various equity exchanges and
electronic communications networks (“ECNs”) in the hope of being able to determine
whether order book liquidity substantially thinned immediately prior to 2:40 p.m. For
example, based on some preliminary data, there may be reason to believe that there may
have been a thinning of order book liquidity at one significant exchange at around 2:00
p-m.

The temporary nature of the decline in prices in the broader market may be
indicative of a failure in liquidity. As we will show, many individual securities exhibited
more extreme temporary price movements than the broad market, consistent with a
broader set of liquidity failures. The discussion that follows focuses on a key issue on
May 6 — the interaction between liquidity demand and supply. A temporary price
dislocation could be caused by an unusually high demand for liquidity, by an unusually
weak supply of liquidity, or by some combination of these factors. Our preliminary
analysis indicates that both of these factors may be at play. In this section, we focus on
questions that bear on this central issue.

NYSE’s trading system incorporates LRPs that are intended to dampen volatility
in a given stock by temporarily converting from an automated market to a manual auction
market when a price movement of a sufficient size is reached. In such case, trading on
the NYSE will “go slow” and pause for a time period to allow an opportunity for
additional liquidity to enter the market. During an LRP, the NYSE will display a
quotation that is not immediately accessible and can be bypassed, but is not required to be
bypassed, by other trading venues and order routers.

Figure 9 compares the May 6 LRP profile on the NYSE with the average profile
of such events during 2010. The figure indicates the number of securities that triggered
an LRP event lasting more than 1 second during any given 30-minute period. The blue
blocks, reported first in the series, represent the average number of securities meeting this
criterion from January 4, 2010 through May 6, 2010. The yellow blocks, reported second
in the series, represent the LRP events on May 6, 2010 itself.

Figure 9 shows a substantial increase in the number of securities with LRPs on the
NYSE starting in the period from 1:00 p.m. to 1:30 p.m. and rising to more than 200 in
the period from 2:00 p.m. to 2:30 p.m. Between 2:30 and 3:00 pm, the level rose to
approximately 1,000. This significant rise in LRPs could be indicative of a thinning of
order book liquidity at the NYSE.
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Figure 9: Averag e Daily Profile of NYSE LRP Events
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Finally, Figure 10 shows a scatter plot of the time and percentage decline for all
securities that realized their daily low measured from May 5 close to their May 6 low
during the period between 2:00 p.m. and 3:00 p.m. Each point on the plot represents one
stock, the time of day it executed a trade at its lowest trade price of the day, and the
return from the previous night’s close to that trade price. It shows a steady increase in the
number of securities with daily lows throughout the hour.
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Figure 10 depicts the timing of daily fows during the one-hour period from 2:00 p.m. to 3:00 p.m.
on May 6. Each point represents the return from the May 3 close to the lowest transaction price on
May 6, plotted against the time at which the transaction occurred. Daily lows not ocourring doring
this one-hour interval are not depicted. The figure includes all equity securities (common and
preferred) of corporate issuers, exchange-traded products, closed-end funds, and ADRs, traded on
major U.S. exchanges, with a share price of more than $3.00 and & market capitalization of at least
$10 million as of the May 5 close.
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Figure 11: Timing of Daily Highs, May 6, 2:00 p.m. to 3:00 p.m.12
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While a large number of securities experienced extreme low trades during the
2:00 p.m. to 3:00 p.m. interval, a smaller but still significant number of securities
experienced extreme highs. Figure 11 indicates positive returns on May 6, excluding a
few stocks for scaling reasons. The figure shows that a significant number of securities
experienced daily highs more than 25% higher than their close on May 5. These extreme
highs were concentrated after 2:44 p.m. Unlike the lows depicted in Figure 10, which

began to occur in the early part of the hour, there appear to be no extreme highs occutring
prior to 2:44 p.m.

Another factor potentially relevant to the thinning of liquidity is the declaration of
self-help by NASDAQ against NYSE Arca at 2:37 p.m., and by NASDAQ OMX BX
against NYSE Arca at 2:38 p.m. 'We have not yet evaluated the basis for the exercise of

Figure 11 depicts the timing of daily highs during the one-hour period from 2:00 p.m. to 3:00 p.m.
on May 6. Each point represents the return from the May 5 close to the highest transaction price
on May 6, plotted against the time at which the transaction occurred. Daily highs not occurring
during this one-hour interval are not depicted. The figure includes all equity securities (common
and preferred) of corporate issuers, exchange-traded products, closed-end funds, and ADRs, traded
on major U.S. exchanges, with a share price of more than $3.00 and a market capitalization of at
least $10 million as of the May 5 close. For scaling purposes, Figure 11 excludes returns to daily
highs on a few equity securities of corporate issuers.

25



177

self-help against NYSE Arca. Under Regulation NMS, exchanges are entitled to exercise
sclf-help when another exchange repeatedly fails to provide a response to incoming
orders within one second. The direct effect of a declaration of self-help is that the
declaring exchanges will no longer route orders to the affected exchange. We are not
aware, however, that any broker-dealer or any other exchange declared self-help against
NYSE Arca prior to the time the broad market indexes reached their daily lows."
Consequently, the broker-dealers and other exchanges that wished to access NYSE Arca
quotes would have been likely to route orders directly to NYSE Arca (and therefore
would not have been affected by a self-help declaration), rather than trying to access
those quotes indirectly through NASDAQ or NASDAQ OMX BX. Accordingly, we are
evaluating the extent to which the declaration of self-help by the two exchanges against
NYSE Arca prior to 2:40 p.m. could have caused a significant thinning of available
liquidity.

Another interesting question remains as to whether electronic liquidity providers
pulled back during the relevant timeframe. At approximately 2:40 p.m. on May 6, prices
declined rapidly across many trading venues and products. The activities of electronic
liquidity providers are important subjects for analysis. These proprietary trading firms
have come to be the dominant type of liquidity provider in the U.S. equity markets.
Consequently, we are analyzing their activities on May 6. As noted above, we are in the
process of obtaining and reviewing the order book data of exchanges and ECNs. We
have, in the meantime, obtained other data from the exchanges concerning the activity of
their top ten liquidity providing firms from 2:00 p.m. to 3:00 p.m. We continue to
analyze these data to assess the activity of these liquidity providing firms. Some initial
findings based on these data are set forth in Figure 12 and Figure 13below.™

Two other exchanges ~ BATS and NSX - exercised self-help against NYSE Arca after this time.

All of the equity exchanges provided data on their liquidity providers. Each exchange was
requested to identify and provide data on the top ten overall liguidity providers (“Top Ten
Providers™) on the exchange on May 6. For each of the Top Ten Providers, the exchange was
requested to provide (1) the number of trades and share volume of liquidity provided on the
exchange from 2:00 p.m. to 3:00 p.m., broken down in 30 second intervals, for all securities traded
on the exchange in the aggregate; and (2} the number of trades and share volume of liquidity
removed on the exchange from 2:00 p.m. to 3:00 p.m., broken down in 30 second intervals, for all
securities traded on the exchange in the aggregate.
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‘Top 10 Liguidity Providers Across All Equity Markets
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Figure 13: Percent of Liquidity Provided/Taken by Top 10 Liquidity Providers against Total
Volume Across all Equity Markets 2:00 p.m. - 3:00 p.m. May 6, 201016 :
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Figure 12 shows the share volume of aggregate liquidity provided and removed

for all stocks by the top 10 firms for all of the exchanges between 2:00 p.m. and 2:59
p-m. Figure 13 shows the percentage of liquidity provided and removed against the total
volume across all equity markets. Figure 12 and Figure 13 could indicate that,
collectively, these particular firms appear to have remained net liquidity providers
throughout this period and that they increased their liquidity provision, both in terms of
share volume and percentage of total volume, when total volume increased at
approximately 2:40 p.m. We note, however, that the underlying data provided by the
exchanges as the source for these figures are also consistent with significant variations in
the activities of different liquidity providers during this period. In addition, it should be
noted that Figure 12 and Figure 13 represent only the number and percentage of shares of
liquidity, and not the prices of the transactions which, of course, are important to a
complete understanding of liquidity provider behavior. Anecdotal evidence, moreover,
indicates that at least some large electronic liquidity providers and other liquidity
providers did withdraw from the market during this time. 'We continue to analyze the
conduct of these and other primary liquidity providing firms.

16 The percent provided and taken and provided by each of the top ten liquidity providers for each
exchange reported in 30-second intervals.
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2. Securities that Suffered Declines Disproportionate
to the Broader Market

As noted above, the great majority of individual securities traded at prices that
were consistent with the broader market decline during the day, while approximately
14% of U.S.-listed securities reached lows for the day that were more than 10% away
from the 2:40 p.m. price. Table 1 and Figure 8 above show that a similar proportion of
trades in securities hit lows for the day that were more than 10% from the previous day’s
close.!” This section discusses the individual securities that suffered declines that are out
of proportion to the broader market. We first focus on broken trades, including ETFs in
particular. The actual dollar volume of these broken trades was of course small, due to
artificially low share prices involved, but the shares involved in those trades would have
been valued at $212.4 million, at their 2:40 p.m. benchmark price. (See Table 7 below).
We then address securities that otherwise experienced unusually severe declines without
reaching the threshold for broken trades.

a) Securities with Broken Trades

The securities exchanges and FINRA have adopted “clearly erroneous execution
rules” that are designed to permit them to cancel trades that in their determination were
clearly entered into in error.’® On May 6, under these rules, the SROs broke trades that
were effected from 2:40 p.m. to 3:00 p.m. at prices 60%'° away from the last trade at or
before 2:40 p.m. Table 4 below provides certain information regarding the securities in
which trades were broken,?’

A total of 7,878 sccurities were traded during this period. Trades were broken in
326 individual securities, consisting of those that experienced a very severe price move of
60% or greater from the 2:40 p.m.”’ No trades were broken in any of the stocks that
comprise the DJIA. Trades were broken in only 12 stocks that are included in the S&P
500 Index and in only 30 stocks included in the smaller capitalization Russell 2000

17 We use 10% as an estimated cutoff for stocks that declined by amounts consistent with the overall

market decline because, on any given day with a significant decline in prices, some stocks will
decline less and some will decline more. On May 6, for example, 11 DJIA stocks declined by less
than 5% from the 2:40 p.m. price, and 26 DJIA stocks declined by less than 10% from the 2:40
p.m. price. (Table 3)

See description of clearly erroneous rules in Appendix A.

Following the wide-scale disruption of May 6, 2010, the exchanges and FINRA settled on the
relatively high 60% standard for breaking trades. We understand a substantially lower standard -
10%-20% — typically is selected for the more common discrete erroneous trade events involving
one or & few securities. The SEC is working with the exchanges and FINRA to establish more
transparent and objective standards for breaking erroneous trades.

2 The term “broken trades™ for these purposes means all trades identified as broken trades by the

exchanges and FINRA for May 6, 2010.

2 From April [, 2010 to May 5, 2010, the average number of broken trades (excluding FINRA
trades) was 118.25.
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Index. Trades were broken in 227 of the 838 ETFs, however. These ETFs represent
69.6% of all securities with broken trades.

Table 4: Distribution of Securities and Securities with Broken Trades
Market: s Broken

100.0% 326 100.0%

Securities

Primary Listing on NASDAQ 2,946 37.4% 42 12.9%
Primary Listing on Amex

ent of S&P 500

Exchange-Traded Fund : 838 10:6% 227 69.6
The distribution of all stocks and stocks that had broken trades on May 6, 2010 by primary listing
exchange, inclusion in key stock indices and the number of Exchange Traded Funds
Sources: NYSE, NYSEAmex, NYSE Arca, NASDAQ, BATS, CBOE Stack Exchange, ISE, NASDAQ-BX,
National Stock Exchange, Chicago Stock Exchange and FINRA.

The 99 securities?? with broken trades that are not ETFs include securities of a
wide variety of issuers, both large and small (including 10 exchange-traded products; or
ETPs, that are not ETFs) and there may be a variety of explanations for their aberrant
behavior. We continue to investigate the trading in these securities on May 6 to
determine whether there is a common cause or causes for the trading anomalies, such as a
particular susceptibility to liquidity withdrawal or an unusually large number of stop loss
market orders.

Tables 5 and 6 below provide certain information regarding the distribution of
trades that were broken, both by trading venue and by time period. These tables show
that 20,761 trades were broken on May 6, with 12,306 (59.3%) broken by NASDAQ,
4,903 (23.6%) broken by NYSE Arca, 1,816 (8.7%) broken in the OTC market, and
1,094 (5.3%) broken by BATS. No trades were broken by NYSE.

Table 5 and Table 6 show the distribution of securities in which broken trades
occurred by markets. ™

2 The total of 326 securities with broken trades is comprised of 227 ETFs, 10 ETPs that are not
ETFs and 89 stocks.

The number of broken ADF/TRF trades counts only trades that were not rejected by ACT and that
were reported to the tape.
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Table 5: Number of Trades Executing on Each Market

2:20- 2:40- Number of
2:40p.m. .~ - 3:00p.m. Broken
: Trades

Average Trade Size

1,482,761 2,052,647 12,306

On NASDAQ

On CBOE ‘ 2,902 - 4,743 T 1.

On NASDAQ-BX : 271,119 - 401,549 FRRRE X B

On Chicago 10,748

Sources: NYSE, NSYEAmex, NYSEARCA, NASDAQ, BATS, CBOE Stock Exchange, ISE, NASDAQ-BX,
National Stock Exchange, Chicago Stock Exchange and FINRA
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Table 6: Percentage of Trades Executing on Each Market

2:20- 2:40- Percentage
2:40p.m. 3:00p.m. of Broken
Trades

On NASDAQ 25.90% 28.80%

0% o 5.60% 0.30%

On Chicago : : : 0.10% . 020% - 0.00% "

Sources: NYSE, NSYEAmex, NYSEARCA, NASDAQ, BATS, CBOE Stock Exchange, ISE, NASDAQ-BX,
National Stock Exchange, Chicago Stock Exchange and FINRA

We continue to analyze the distribution of broken trades across markets to
determine whether differences in market structure may have had an impact. Because
NYSE pauses or slows trading in volatile periods when a LRP is triggered, this likely
explains why NYSE had no broken trades on May 6. Some have suggested that LRPs
exacerbated price volatility on May 6 by causing a net loss of liquidity as orders were
routed to other trading venues for immediate execution rather than wait on the LRP
mechanism. If accurate, this potentially could cause some NYSE securities to decline
further than the broad market decline. Others believe that the LRP mechanism served to
attract additional liquidity that helped soak up some the excess selling interest in these
securities on May 6. In any event, nearly 83% of the securities with broken trades do not
trade on NYSE, as NYSE trades only NYSE-listed stocks, and thus could not have been
directly affected by NYSE LRPs. A determination of the extent to which the use of LRPs
by NYSE contributed to the volatility on May 6 requires further study.

Also worth noting is the relatively low number of broken trades on BATS,
relative to its share of trading volume. Although more study is required, one explanation
for this could be that BATS does not refresh “stub quotes.” The SEC staff is reviewing
the extent to which the use of stub quotes contributed to the volatility on May 6, and is
considering possible policy responses.
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> 160% of 14:40 price 13 0 156 1,130 931,010 2,403

<5¢ 148: 6 5,158 1,928 175 1 7,416

$ Volutie (by 14:40 pm price in 13 .21 1324 293 176 29.7 2124
$MM) : .

% of Broken Trades: - - 16.3%: . 44% 42.0% 52.6% . 12.1% 54.2% 424%

< 14:40 price

< 40% of 14:40 price

Share Volume (% of Broken
Trades) *.

Return from 14:40 price \ <76% - -97% -92% -21% -95%
(weighted}

Source: All trade data from SROs. Price data from NYSE Trades and Quotes.

Table 7 shows that, during the core 2:40 p.m. to 3:00 p.m. period, broken trades
peaked between 2:45 p.m. and 2:55 p.m., with 11,446 broken trades exccuted from 2:45
p.m. to 2:50 p.m. and 4,703 broken trades executed between 2:50 p.m. and 2:55 p.m. As
expected, this corresponds with the period of peak volatility and trading volumne in the
securitics markets.

Table 7also shows the number of trades that occurred at extraordinarily low prices
— five cents or less — which indicates an execution against a “stub™ quote of a market
maker. A total of 7,416 of these trades took place during the core 2:40 p.m. to 3:00 p.m.
period, with the highest levels occurring, as expected, between 2:45 p.m. and 2:50 p.m.
(5,158) and 2:50 p.m. and 2:55 p.m. (1,928).

Table 7 further shows the number of broken trades identified as short sales.
During the period of peak market volatility, 2:45 p.m. to 2:55 p.m., the broken trades
executed at five cents or less were primarily short sales. Short sales account for
approximately 70.1% of exccutions against “stub” quotes between 2:45 p.m. and 2:50
p-m., and approximately 90.1% of executions against “stub” quotes between 2:50 p.m.
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and 2:55 p.m. It is worth noting that short sale executions against stub quotes at or below
the prevailing national best bid would be subject to the alternative uptick rule (Rule 201)
adopted by the SEC on February 24, 2010, with a compliance date of November 10,
2010.** The SEC staffis continuing to review short selling activity on May 6, including
the apparent high level of short selling against “stub” quotes during the period of peak
market volatility.

Figure 8 shows that these stub quote executions occurred in more than 200
securitics, across large, medium and small capitalization stocks, but with a concentration
in small capitalization securities. Although more study is required, the higher level of
stub quote executions in smaller capitalization securities is consistent with their tendency
to have less liquidity, and thus a greater likelihood that selling interest could overwhelm
order books in times of heightened volatility. As noted above, the SEC is reviewing the
extent to which the use of stub quotes contributed to the volatility on May 6, and is
considering possible policy responses.

One example of a security where there were executions against stub quotes is
Accenture (ACN). The data set forth below indicates that share prices of Accenture fell
from nearly $40 to a penny and recovered all of their value within a matter of seconds.
We are investigating this dramatic spike to determine possible causes and explanations,
including its relation to the broader market disruption.

b Under Rule 201, trading centers will be required to have and enforce policies and procedures

reasonably designed to prevent executions of short sales at or below the national best bid once the
stock price has experienced a ten percent decline relative to the prior day’s closing price.
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Figure 14: Price Chart for Accenture plc (Ticker = ACN)?Z5
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The figure above shows that bldS for Aceenture plc (ACN) rapidly: declmed in7

seconds fronrabout $30:at 2:47:47 p.m., to $0.01 by 2:47:54 p.m... The black bars show
that trades were being made at both the stub quote of $0.01 and the ask price of over $30
within the same second.

ETFs: As previously discussed, the data suggests that ETFs as.a class were .

affected more than any other category of securities. Trades in securities issued by ETFs
appear to have accounted for nearly 70% of the securities in which trades were bmken on
May 6. Figure 15 shows the distribution of ETF daily lows during May 6. A relatively
large number of ETFs; approximately 160, experienced lows during the day k
approximately 100% lower than the May 5 close, represented by the spike on the left-

25

‘This chart and the others below depicting single security price charts plot the second bysecond:
activity of trades, quotes; and volume for the security indicated. “Each thick: vertical bar (in black).
shows the high/low range of all prices executed for all trades within a given second {scale on left
axis).: The red line shows the lowest National Best Bid quoted across all exchanges during that
second, The green line shows the highest National Best Offer quoted across all exchanges durmg
that second. The thick blue vertical lines indicate the total volume of shares traded each second
(scale on right axis).
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hand side of the figure. A significant number of ETFs also experienced less extreme, but
still notable lows of between 35% and 100% relative to their corresponding May 5 close.

A larger cluster of ETFs experienced lows approximately 8% below May 5 close.
This clustering of daily lows around -8% is consistent with the daily low in the broader
market, which was approximately 8.5% for the S&P 500. However, relative to the
distribution of losses of all securities, (depicted above in Figure 8), extreme daily lows
appear to have been more common in the ETFs (as depicted in Figure 15). Figure 15
does not reveal an obvious relation between ETF market capitalization and daily lows.

Tables 8 and 9 report the total number of trades, the total volume and tota] dollar
volume for ETF trades executed between 2:40 p.m. and 3:00 p.m., for losses and gains,
respectively. The tables are based on 838 registered ETFs as derived from Morningstar.
The losses/gains are computed as the differenice between the trade price and the 2:40 p.m.
price, divided by the 2:40 p.m. price, for each stock. The data do not include out-of-
sequence trades.

Table 8: Trades Executed ata Loss
Total# -~ Total volume -  Total volume (3)
trades )

Losses . 794,607 279,836,213 14,135,649,267

0% to -10% 761,866 269,307,656 13,909,304,917

-20% to 30% - 3,714 1,144,431 40,234,001

-40% to -50% 1,151 320,661 6,612,612

60% to -70% 758 4,111,592

-80% to -90% 775 176,632 1,025,499

Source: NYSE'’s Trades and Quotes

36



188

Table 9: Trades Executed at a Gain
“Total # Total volume Total volume ($)
trades

7855 8,221,468,066

0% to 1‘0’/11

20% to 30% 99 30,162 1,330,565

~40% to 50% 35 4300 184,047

. 60% to 70% 19 5,996 266,038

80%.to 90% 41 4,500~ 450,227

Table 8 indicates that, out of the 280 million ETF shares that traded below the
2:40 p.m. price, approximately 269 million, or 96%, traded at prices above or within 10%
of the 2:40 p.m. price. A significant number of shares, approximately 3 million, traded at
90-100% losses. Dollar volume for trades at 90-100% losses: is low, at $499,600, but
purely as a mechanical consequence of low share prices. Significantly fewer shares of
ETFs traded at large gains than traded at large losses. Table 9 indicates that only 712,398
shares traded at gains of 10% to 20%. In the aggregate; approximately 800,000 shares;
with a dollar volume of $24.5 million, traded at a more than 10% gain.

Figure 15 indicates the distribution of ETF daily lows during May 6. A relatively
large number of ETFs, approximately 160, experienced lows during the day
approximately 100% lower than the May 5 close, represented by the spike on the left-
hand side of the figure, and a number of ETFs also experienced less extreme, but still
notable, lows between, 35% and 100% below the May 5 close. A larger cluster of ETFs
experienced lows approximately 7% below the May 5 close, a concentration that may be
a byproduct of the temporary dislocation in the broad market. In some ETFs, daily lows
were approximately the same as the May 5 close, represented by the modest spike on the
right-hand side of the chart. Relative to the distribution of all securities, depicted above
in Figure 8, extreme daily lows appear to have been more common in the ETFs.
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Figure 15: Distribution of May 6 Daily Lows for ETFs™
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2 Figure 15 depicts the distribution of returns from close on May 5 to the lowest transaction price on

.- May 6. The securities inclided are: ETFs trading on‘major U.S. exchanges, with a share price of

more than $3.00 and a market capitalization of at least $10 million as of the May 5 ¢lose.

38




190

Figure 16: Timing of ETF Daily Lows, May 6, 2:00pm to 3:00 pm’’
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Over the one-hour interval between 2:00 p.m. and 3:00 p.m., as shown in Figure
16, many of the daily lows in ETFs occurred after 2:45 p.m. A few ETFs began
experiencing relatively modest daily lows of approximately 10% below the May 5 close
shortly after 2:10p.m. These lows continued sporadically until around 2:40p.m., when
their frequency increased, represented on the graph by the concentration of points on the
lower right. Many of these daily lows, beginning near 2:45p.m., were approximately
100% below the May 5 close, represented by the dense line near -100% on the right-hand
side of the graph. Comparing this figure with Figure 10, which presents the same
analysis for all securities, ETFs appear relatively less likely than other securities to have
experienced extreme daily lows during the early part of the hour.

While many ETFs experienced extreme daily lows during the day, as evidenced
by the daily lows presented in Figure 16, a significant number of ETFs experienced

Figure 16 depicts the timing of ETF daily lows during the one-hour period from 2:00 p.m. to 3:00
p.m. on May 6. Each point represents the return from the May 5 close to the lowest transaction
price on May 6, plotted against the time at which the transaction occurred. Daily lows not
occurring during this one-hour interval are not depicted. The figure includes ETFs trading on
major U.8. exchanges with a share price of more than $3.00 and a market capitalization of at least
$10 million as of the May 5 close.

39



191

extreme daily highs. Figure 17 presents these daily highs, plotted against the time at
which they occurred. One ETF experienced a daily high-approximately 275% higher
than the May 5 close. Consistent with the pattern for extreme daily lows, the extreme
daily highs appear to begin near 2:45 p.m. and are notably absent from the early part of
the hour.

Figure 17: Timing of ETF Daily Highs; May 6, 2:00 p.iin. to'3:00 pm.”
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Figure 18 depicts the number of broken-trade ETFs and the total number of ETFs,
broken out by asset category. This behavior is very similar to that previously depicted for-
individual companies.

Figure 17 depicts the timing of ETF daily highs during the one-hout period frotn 2:00: p.in. to 3:00
p.m. on May 6. Each point represents the return from the May 5 close to the highest transaction
price on May 6, plotted against the time at which the transaction occurred. Daily highs not
occurring during this one-hour interval are not depicted. The Figure includes ETFs trading on
major U.S. exchanges with a share price of more than $3.00 and a market capitalization of at least
$10 million.
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Figure 18: Broken-Trade ETFs and ETF Universe

Broken ETFs and ETF Universe
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Source: NYSE, NYSEAmex, NYSE Arca, NASDAQ, BATS, CBOE Stock Exchange, ISE, NASDAQ-BX, NSX,
Chicago Stock Exchange and FINRA

Tables10, 11 and Figure 18 present summary statistics on broken trades by fund
company, by net assets, and by asset class. Figure 18 illustrates the relation between fund
investment objective and the existence of broken trades. It depicts the distribution of
total ETFs.and ETFs with broken trades by asset category. The broken trades are skewed
toward large- and mid-cap equity ETFs, with fewer broken trades occurring in bond, real-
estate and ETFs with objectives that do not track the overall market.

Table 10 classifies broken-trade exchange-traded funds by fund family. All but
ten of the exchange-traded products with subsequently broken trades were also ETFs, and
five of those ten appear to be stock-related ETPs. Table 10 indicates that, on average,
27.1% of all fund companies experienced broken trades. There is, however, considerable
cross-sectional variation among fund families. For example, First Trust experienced
broken2 SErades in approximately 50% of its ETFs, while PIMCO had no ETFs with broken
trades.

One explanation for this variation may be the degree to which families specialize
in asset classes that had fewer breaks, such as debt-oriented fund families like PIMCO. It
is clear that the breaks occurred in many trades of ETFs in fund families (16 of 26 fund

» Additionally, one fund family appears to account for all five of the commaodity-index-related non-
ETF ETPs that experienced broken trades :
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families) and that, conditional on a break occurring within a particular fund family, not
all of the ETFs were affected.

Table 11 examines the relation between ETF size and broken trades by net asset
quartile. The data suggests that the proportion of broken trades in the smallest net asset
quartile of ETFs is lower than the others (16.3% versus 30.7%).% Table 11 also indicates
that while there are differences across quartiles, the relative volume of broken trades to
non-broken trades ‘within each-quartile did not change very much between May 5-and
May 6. For example, the May 5 ratio of daily volume of funds that had broken trades on
May 6 to those without broken trades was 63.8% (46,115/(46,115+26,138)). The
analogous ratio computed using May 6 volume levels is very similar at 61.7%
(28,034/(28,034+17,385)).

0 The rate of broken trades for Average Current Net Asset Quartile 1 of 16.3% is computed as
34/(34+175). An analogous calculation is used to compute the average across the other three
quartiles.
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Table 10: Fund Companies®
Brok Not Broken Total

b Funds
State Street Global 4 76 90

iShares . 61 136 197
tal
Percent of Total : 27.1 72.9 100.0
Source: NYSE, NYSEAmex, NASDAQ, BATS, CBOE Stock Exchange, ISE, NASDAQ-BX, NSX, Chicago Stock
Exchange and FINRA
3 Table 10 presents the number of ETPs with broken trades on May 6, 2010 by fund family
(sponsor).
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Table 11: ETFs with Broken Trades™

Quartile Number Average Average Average Current Net
"~ Average of ETFs Daily Daily Asset
- Current . = Volume Volume
Net Assets™ : May 6 May 5

Not Broken 4 153 20,746,803 11,972,562 $3.463.601.150
Sources: Morningstar is the source of current net asset data and Datastream is the source of the
average daily volume data

The next three charts show the experience of broken trades in three different
ETFs.

2 This presents the number of ETFs by ‘quartile of average current net assets, with broken trades on

May 6, 2010 out of all ETFs; the average daily volume for ETFs for May 5, 2010 and May 6,
2010, and the average net assets of registered ETFs.

s ETFs in quartile 1 have current net assets less than $16,312,382. Quartile 2 has ETFs with current

net assets between $16,312,382 and $75,170,606. Quartile 3 has ETFs with current net assets
between $75,170,606 and $351,622,059. Quartile 4 consists of ETFs with current net assets
greater than $351,622,059.
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Figure 19: Price Chart for iShares MSCI EAFE Growth Index Fund (Ticker = EFG)
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Figure 19 shows that iShares MSCI EAFE Growth Index Fund (EFG) was thinly
traded but within a relatively narrow bid-ask spread. However, a number of trades are
exécuted below the lowest national best bid, and at 2:58:14 p.m. transactions. are executed
at prices of less than $0.01.
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Figure 20: Price Chart for iShares Russell 1000 Growth Index Fund (Ticker = IWF)
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In Figure 20, bids for iShares Russell 1000 Growth Index Fund (IWF) rapidly
declined just before 2:46 p.m. A number of trades were executed at stub-quotes of less
than $0.01 and at the highest offer-quote of $20.00 within a 3-minute period, which was
followed by a two-minute period with almost no trade activity. IWF then slowly
recovered with widely varying bid and offer quotes. By 2:56 p.m. the bid-ask spread
narrows and the price increased to approximately 90% of its decline.
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Figure 21: Price Chart for Vanguard Total Stock Market Fund (Ticker = VTI}
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Figure 21 indicates that Vanguard Total Stock Market Fund (VTI) maintained
relatively narrow bid-ask spreads while following the broad market through decline and
recovery beginning 2:44 p.m. Just prior to 2:55 p.m., bids suddenly collapsed on
increased volume well after the recovery is underway. And at 2:55:32 p.m. bids drop to
stub quotes and trades are executed at $0.15 before the price resumes its recovery.

47



199

For reference, the tables below rank the top 10 ETFs with broken trade and stocks
(by volume, both for the full day and between 2:00 p.m. and 3:00 p.m. on May 6).

Table 12: Top 10 ETFs with Broken Trades by Trading Volume - Full Day, May 6

iShares Russell 2000 Index TWM 195,387,906

iShares Russell 1000 Growth Index” = . .TWF 9,002,900

iShares Russell 2000 Value Index

‘Vanguard Total Stock Market ETE VTI

Russell 1000 Index IWB

Sources: NYSE, NSYEAmex, NYSEARCA, NASDAQ, BATS, CBOE Stock Exchange, ISE, NASDAQ»BX,
National Stock Exchange, Chicago Stock Exchange and FINRA.

Table 13: Top 10 ETFs with Broken Trades by Trading Volume - May 6 from 2 p.m. to 3 p.m

iShares. Russell 2000 Index . . TWM" 58,392,711 -

iShares Russell 1000 Growth Index IWF

Vanguard Total Stock Market ETF VTI

National Stock Exchange, Chicago Stock Exchange and FINRA.
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Amazon

Ot 1CTE
Sources: NYSE, NSYEAmex, NYSEARCA, NASDAQ, BATS, CBOE Stock Exchange, ISE, NASDAQ-BX,
National Stock Exchange, Chicago Stock Exchange and FINRA.

Table 15: Top 10 Broken Stocks by Trading Volume - May 6 from 2 p.m. to 3 p.m

'

National Stock Exchange, Chicago Stock Exchange and FINRA.

SEC staff also evaluated whether creation and redemption behavior by authorized
participants was significantly diffcrent on May 5, 6 and 7 between ETFs with broken
trades and ETFs without broken trades. The staff was provided creation and redemption
data by four ETF advisors. The data contained daily creation and redemption units or
shares for all ETFs advised by those finms from approximately April 1 to May 11. Two
ETF advisors provided their information in number of shares, while two provided theirs
in number of units. Since shares and units are not directly comparable, the two data sets
were combined separately in order to run the analysis. Statistical tests were run to
determine whether the amount of net creations (creations minus redemptions) differed
between ETFs that experienced broken trades and those that did not. The tests were run
on creation and redemption data separately for May 5, May 6, and May 7.
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The results of the tests do not provide evidence that there was a significant
difference in the creation and redemption behavior of authorized participants between
ETFs with broken trades and ETFs-without broken trades. There are some statistically
significant results indicating that ETFs with broken trades had higher creations.on May 7
than ETFs without broken trades, although the level of significance is weak. Asa
robustness check, the same tests were run on all days not including May 5, May 6 and
May 7. The results showed that there is no statistical difference in creation and
redemption behavior of authorized participants between ETFs with broken trades and
ETFs without broken trades during the trading window not including May 5, May 6 or
May 7. It is noted that the tests were completed with very small sample size, limiting
their power.

The SEC staff continues to investigate precisely why ETFs as a class were
affected so dramatically. ETFs are primarily highly transparent pools of securities that
seek to track market indices. Thus, unlike other listed securities, the value of an ETF is
dependent on the value of the individual securities it owns as well as the transactions in
ETF shares by market participants. ETFs are often used by investors and other market
participants as an efficient means of gaining (or reducing) exposurc to market segments
in connection with their implementation of investment or hedging strategies.

As discussed in Appendix A, ETF shares have typically traded at market prices
that arc closely related to the net asset value of their shares. This pricing discipline
principally hinges on the ability of market makers: (a) to effectively hedge their market
exposure to ETF shares; and (b) to engage in arbitrage transactions with the ETFs if the
market prices of the ETF shares deviate significantly from their net assct values.

As noted above, certain non-ETF securities experienced extreme daily lows
earlier than certain ETFs during the one hour interval from 2:00 p.m. to 3:00 p.m. We are
currently gathering and reviewing data to ascertain the causes of these collapses and the
possible implications for the broader market.

We arc also studying the extent to which the use of ETFs may have contributed to
the abrupt price declines. For example, institutional investors often utilize index-based
ETFs in hedging strategics, which may have prompted unusual liquidity demands during
this period of market turmoil. The use of stop loss orders by other investors may have
created additional sell pressure on ETF shares in a rapidly declining market.

In addition, we are exploring the impact of “self-help” being invoked by
NASDAQ and BATS against NYSE Arca. As NYSE Arca is the primary listing
exchange for almost all ETFs, the loss of access to NYSE Arca’s liquidity pool may have
had a disproportionate impact on market liquidity and trading for ETFs.

b) Market Activity in Other Selected Securities

Significant numbers of securities experienced declines in excess of the broad
market (meaning, for these purposes, declines of more than 10% from their prices at 2:40
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p.m.), but did not cross the 60% broken trade threshold. In addition, a significant number
of securities experienced extreme daily highs after approximately 2:44 p.m.>* In this
section, we provide examples of specific selected securities to illustrate how
representative securities behaved during the critical minutes of May 6.

For example, some large capitalization securities declined quite substantially.
One was Proctor & Gamble (PG), whose price chart for May 6 is set forth in Figure 22,

Figure 22: Price Chart for The Proctor & Gamble Company (Ticker = PG)
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It can be seen that bids for PG decline rapidly over a one-minute period before
rapidly ascending and then recovering. Trades occur in a wide range from the lowest
national best bid in a given second to the highest nafional best offer in that same second.

PG declined from more than $60 to a low of $39.37 in approximately 3.5 minutes
(a 36.14% decline from the 2:40 p.m. price), then recovered above $60 in approximately
one minute. Notably, the decline in PG did not begin until 2:44 p.m., well after the

4 In contrast to the stocks that suffered on the downside, the stock of Sotheby’s (BID) is notable for

displaying aberrant behavior on the upside on May 6 (see Figure 25 and Figure 26).
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broader market indices, which began their precipitous drop at approximately 2:40 p.m.
Accordingly, early reports that an inordinately large trade in PG may have triggered the
broad market decline do not appear well founded. Our analysis of the order book data
should help shed light on why PG declined and recovered so much more significantly
than other large capitalization stocks.

Another large capitalization stock that declined substantially was 3M Co.
(MMM), whose price chart is shown in Figure 23.

Figure 23: Price Chart for 3M Co. (Ticker = MMM)
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The bid-ask spread for MMM stays quite narrow, and volume remains significant,
even as the price declines from about $82 at 2:44 p.m. to a low of approximately $68 at
2:46 p.m. Prior to reaching this low, the bid-ask spread over any given second
dramatically widens and remains erratic before beginning a slow and choppy recovery.

MMM first declines from approximately $82.50 at 2:44 p.m. to approximately

$71.00, then slowly begins to recover. Though this 14% decline was substantial, at
approximately 2:48 p.m., the price declines sharply for a second time and hits a daily low
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of $67.98, resulting in a total decline from its 2:40 p.m. price of 18.39%, second only to
PG among DJIA stocks. The price then suddenly climbs within a few seconds to
approximately $77. As with PG, our analysis of the order book data should shed greater
light on why MMM could appear to have recovered from the initial decline, then suffered
such a sharp additional decline and rise.

Figure 24: Price Chart for Eaton Vance Tax-Managed Buy-Write Opportunities Fund (Ticker =
ETV)
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Figure 24 indicates that there is no activity in Eaton Vance Tax-Managed Buy-
Write Opportunities Fund (ETV) from 2:24:30 p.m. through 2:24:43 p.m. at which time
the bid drops by 6% rather quickly. Activity picks up again at about 2:24:57 p.m. as ETV
partially recovers. This event occurred approximately 20 minutes prior to the main drop
in broad markets.
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Figure 25: Price Chart # 1 for Sotheby's {Ticker = BID})
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In Figure 25, it can be seen that Sotheby’s (BID) is actively traded and has a
narrow bid-ask spread from 2:44 p.m. through 2:49 p.m. after which volume is low but
bid and ask quotes remain stable. However, after about 2:57 p.m. volume spikes
dramatically and trades are executed at a high (presumably stub) quote of approximately
$100,000. This event is plotted in more detail below.
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Figure 26: Price Chart #2 for Sotheby’s [Ticker = BID)
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As Figure 26 shows, BID trades through the national best offer multiple times
between 2:57:05 p.m. and 2:57:12 p.m. This includes trades at approximately $100,000
which is presumably a top-end stub quote. In contrast to the process in which bid-quotes
for other stocks were shown to rapidly decline (which led to lower execution prices) here
the highest offer price remained reasonable during a widening of the bid-ask spread,
suggesting that the $100,000 trade occurred deeper into the order book.

In contrast, many other stocks did not experience such substantial declines. Two

such examples, IBM and Intel (INTC), are respectively shown below in Figures 27 and
28.
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Figure 27: Price Chart for International Business Machines Corporation {Ticker = IBM)
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It can be seen that IBM trades down from $122 at 2:44:30 p.m. to a low of $116
(an approximate 5% loss) at 2:46:32 p.m. before rebounding to $120 by 2:48:00 p.m.
The upward spikes in trade execution represent prices that were above the highest
national best offer suggesting that these trades occurred deeper in the order book. Note
that activity during the recovery period shows trade prices below the national best bid,
but with very low volume.
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Figure 28: Price Chart for Intel Corporation (Ticker = INTC)
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As indicated above, INTC has constant volume and narrow bid-ask spreads
throughout its moderate 4% decline, though the highest offer quote was sometimes
breached on the up-side suggesting trades being executed deeper into the order book.

Table 16 presents summary information for each of the securities illustrated in the
examples. The Historical Short Sale Ratio represents data from August 3, 2009 through
April 23, 2010.° None of the May 6 Short Sale Ratios are more than 1.5 standard
deviations away from their Historical Average.

» The “short sale ratio” is defined as the volume of short selling divided by total volume.
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Data for Single-Security Plots
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We continue to evaluate any common drivers that might explain why trading for
different securities exhibited different behaviors. Among a variety of factors, we are
considering the effects of:

Stop Loss Market Orders. As described further below, stop loss orders have
stop prices that, for scll orders, are lower than current prices. If prices fall, these orders
are intended to prevent losses from exceeding a certain amount (beyond the stop price) by
liquidating a long position in the stock. When the stop price is reached, such orders tum
into market orders to sell. In fast market conditions, stop loss market orders may cause
trades at prices that are much lower than the “stop” price anticipated by an investor,
because the market may have moved by a significant amount before the order is
executed. They also could potentially, under certain circumstances, trigger a chain
reaction of automated selling if they are used in significant numbers for a particular
stock. For example, the triggering of one stop loss market order can trigger an automated
sell market order that causes a price decline that, in turn, in the absence of liquidity
provision, may trigger another stop loss market order at a lower level, and so on.

NYSE’s LRP Mechanism. Another factor that we will examine closely is the
effect of the NYSE’s LRP mechanism. As described further below, the NYSE’s trading
system incorporates LRPs that are intended to dampen volatility in a given stock by
temporarily converting from an automated market to a manual auction market when a
price movement of a sufficient size is reached. In such a case, trading on the NYSE will
“go slow™ and pause for a time period to allow an opportunity for additional liquidity to
enter the market. During an LRP, the NYSE will display a quotation that is not
immediately accessible and can be bypassed, but is not required to be bypassed, by other
trading venues and order routers. Some have suggested that LRPs exacerbated price
volatility on May 6 by causing a net loss of liquidity as orders were routed to other
trading venues. If accurate, this potentially could cause some NYSE securities to decline
further than the broad market decline. Others believe that the LRP mechanism served to
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attract additional liquidity that helped soak up some of the excess selling interest in these
securities on May 6. We are analyzing the effect of LRPs closely.

B. Futures Markets

The CFTC staff has conducted a preliminary review of activity in the futures
markets to better understand the events that took place on May 6, 2010. The objective
was to collect and analyze preliminary evidence that might be associated with possible
causes of the events that occurred in futures markets on May 6, 2010, including, but not
limited to erroneous activities (e.g., “fat finger” errors), cyber attacks, and significant
system malfunctions. CFTC staff’s preliminary review has not, at this time, found
evidence of erroneous activities, cyber attacks, or significant system malfunctions.

Preliminary findings suggest that a confluence of economic events, signals from
various other markets, and a marked increase in sell orders (in comparison to buy orders)
culminated in a significant dislocation of liquidity in the E-mini S&P 500 futures
contracts.’® This liquidity dislocation was also preceded by some reduction in activity of
certain liquidity providers.

The analysis focuses on trading and liquidity provision in the June 2010 E-mini
S&P 500 futures contract. That single contract month in the E-mini S&P 500 comprised
78.2 percent of the total volume of trading in the 12 most actively traded broad-based
stock index futures contracts on May 6, 2010.

1. Background

Consistent with broad market trends on May 6, 2010, trading volume in the E-
mini S&P 500 futures was about 2.6 times greater than the average daily trading volume
over the prior 30 days. On May 6, trading volume in the E-mini S&P 500 was the fifth
highest daily volume over the past five years.”’

Furthermore, the contract experienced a significantly higher level of trading
during certain periods of the day. According to Figure 30,on May 6, the intraday-period-
by-period trading volumes significantly exceeded the average trading volume for the
same intra-day periods observed over the previous 30 days, especially between 2:00 p.m.
and 3:30 p.m.

The daily trading activity did not result in a significant increase in the number of
futures contracts held by market participants at the end of May 6, 2010. This implies
many investors participated in the market intraday, but on balance few investors

For more information on broad-based stock index futures, see Appendix B.

Each of the four dates on which trading volume was greater occurred in September or October
2008, during the financial crisis. During the week of the Lehman bankruptcy filing on September
16, 17 and 18, 2008 trading volumes were 6.1 million contracts, 5.9 million contracts and 6.9
million contracts, respectively. On October 10, 2008 trading volume was 5.9 million contracts.
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increased their position by the close of trading. Specifically, open interest in the June
2010 E-mini S&P 500 futures contract increased by only 3.74%, to 2,688,328 contracts;
at this level, daily open interest on May 6, 2010 did not rank among the highest five days

over the previous 5 years.**An increase in open interest means there is a cumulative

increase in the size of the market participants’ positions that remained open at the close
of trading.

Prite

TIF

pEl 4

Eheed

Axer

ey

T

08k

In line with broad market trends, high trading volume in the June 2010 E-mini
S&P 500 contract on May 6, 2010 coincided with significant changes in prices (price
volatility). The daily price range in the E-mini S&P 500 was 112.75 points. This
represents the second widest daily price range over the past five years. The other four of
the top five widest price ranges over the past five years occurred during the financial
crisis in the autumn of 2008, including the single largest daily price range of 115.5 points
on October 28, 2008. Within the trading day, the widest range between high and low
prices (calculated over 10 minute intervals) in the E-mini S&P 500--59.75 points—
occurred during the period 2:40 p.m. to 2:49 p.m. (Figure 29).

 Figure 29: CME E-mini S&P 500 Futures Trade Price and Volume
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According to the CME, over 250 Globex executing firms were active in routing
E-mini S&P 500 futures contract orders into Globex during the hour beginning at 2 p.m.,

38

Open interest means the total number of futures contracts that are not yet liquidated by offsetting

transactions or cash settlement,
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including the period from 2:40 p.m. to 3:00 p.m. A Globex executing firm is an entity
that is directly connected into Globex. Non-Globex cxecuting firms access that trading
platform through a Globex executing firm.

Also during the hour of 2 p.m., Globex transactions in the E-mini S&P 500
futures were recorded for 6,939 buy accounts, 6,873 sell accounts, 7,669 buy uscr IDs,
and 7,564 scll user IDs. A buy (sell) account is a unique Globex account that cxecuted
one or more buy (sell) orders. A buy (sell) user ID is a unique operator 1D (also referred
to as a “Tag 50 ID”), identifying the party who entered the order on behalf of the account.
A Tag 50 ID may be authorized to enter orders on behalf of multiple accounts. As well, a
single account may have multiple authorized Tag 50 IDs.

May 6, 2010 was also the first day in 20100n which the Globex system activated
the Stop Logic functionality in any equity index futures market.*® Under CME rules, this
functionality is initiated when the last transaction price would have triggered a series of
stop loss orders that, if executed, would have resulted in a cascade in prices outside a
predetermined ‘no bust’ range (6 points in either direction in the case of the E-mini S&P
500 futures contract). The purpose of this functionality is to prevent sudden, cascading
declines (or increases) in price caused by order book imbalances.*®

At 2:40 p.m. the E-mini S&P 500 was trading at 1,113. Five minutes later at 2:45
p-m. the E-mini S&P 500 had fallen another 57 points to 1,056.At 2:45:27 p.m., the E-
mini S&P 500 dropped 12.75 points over a period of 500 milliseconds on the sale of
1,100 contracts by multiple market participants. This sequencc of trades caused the
market to trade down to an intraday low of 1,056. Further, at 2:45:27 p.m., the bid/ask
spread in the E-mini S&P 500 market widencd 6.5 points, or 26 ticks. This triggered the
Globex ‘Stop-Logic,” sending the E-mini S&P 500 into a reserve state at 2:45:28 p.m.
The reserve state held execution of any transactions for five secconds. This hold allowed
enough orders to flow into the market so that the next executed trade would be within six
points of the last trade.*' At 2:45:33 p-m. the E-mini S&P 500 cxited its Stop-Logic
reserve state.

Stop Logic functionality was also triggered on May 6 in two currency futures
contracts, the Japanese Yen and British Pound contracts. Across all CME Group equity
index futures markets, the Stop Logic functionality was activated on scven occasions in
2009, on 18 occasions during 2008 (a year with greater market volatility due to the
economic crisis), and on three occasions in 2007. Fourteen of these 29 activations in
equity index futures, including the one on May 6, occurred in the E-mini S&P 500

»? For more information on electronic trading, order display and order entry, see Appendix B.4, B.5

and B.8.

0 For more information, see Appendix B.10 and B.11.

4 If at the end of those five seconds there were no orders that would result in such a transaction, the

market would have been held an additional five seconds.

Upon exiting the reserve state, 1,753 contracts were traded at a price of 1056.75. The E-mini S&P
500 began to recover at that point.
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contract. Save for the unusual circumstances of the Fall of 2008, Globex activates Stop
Logic an average of five times per year across all equity index futures products, and an
average of approximately three times per year in the E-mini contract. All Stop Logic
functionality activations in CME equity index futures markets from 2007 through the
present are listed in

Table 17.

bl

2007 9/18/2007 - ESUT.  EMINI S&P 500 1:15 PM T

12/24/2007 SPH8 ~ BIG S&P 500

ESH8 E MINI S&P 500

E MINI S&P 500

E MINI S&P 500
E MININASDAQ 100 . 5:
BIG S&P 500

E MINI S&P 500

10/29/2008 E MIN1 S&P 500

11/13/2008 ~ESHO .~ E MINI S&P 500 11:59 AM 1

2008 Total ‘ . 18

2/27/2009.  SPH9 BIG S&P 500 7:20 AM 1

3/6/2009 ZDH9 BIG DOW ($10) 7:30. AM 1
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4/23/2009.  YMM9 E MINI DOW ($5) 2:53 PM 1

2009 Total : 7

2010 Total - ; 1

Source: CME Group

Although the triggering of the Stop Logic functionality in the E-mini S&P 500
futures contract is not unprecedented, the events of May 6 caused significant public
concern about the functioning of financial markets. Previous Stop Logic events occurred,
including during the financial crisis of 2008, when liquidity concerns played a key role.
Consequently, CFTC staff has conducted an analysis of trading activity and liquidity
provision in the Junc 2010 E-mini S&P 500 futures contract during 2:30 p.m. to 3:00
p.m. — the period of the day when trading volume and transaction prices were particularly
volatile.

2. Role of Liquidity in Markets

Liquidity reflects the ease with which certain amounts of an asset can be bought
or sold without exerting a significant effect on its price. Higher market liquidity can be
interpreted as a greater collective willingness to execute orders at given prices.

Market liquidity is not directly observable. In addition, market liquidity has
multiple dimensions that are hard to capture by a single indicator. CFTC staff reviewed
multiple indicators of liquidity, including, but not limited to, trading volume, bid/offer
spread, and depth. High liquidity may manifest itself as high trading volume, narrow
bid/offer sprcads, and/or high depth of the order book at successive quotes.

As discussed below, preliminary analysis shows that between 2:30 p.m. and 3:00
p.m., trading volume spiked, bid/offer spreads widened, and depth declined. The latter
two observations are consistent with a significant decline in liquidity with the bulk of that
decline occurring between 2:42 p.m. and 2:45 p.m.

a) Trading Volume

CFTC staff has analyzed trading volume and transaction prices for the June 2010
E-mini S&P 500 futures contract during the period 2:30 p.m. to 3:00 p.m. on May 6,
2010.Figure 30 presents transaction prices and trading volume for 10 second intervals
from 2:30 p.m. to 3:00 p.m. for the June E-mini S&P 500 contact on May 6, 2010.
According to Figure 1, between 2:30 p.m. and approximately 2:45 p.m., volume rose
significantly while prices fell. Between 2:45 p.m. and 3:00 p.m. volume fell and prices
rose.
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Figure 30: Price and Trading Volume in the June 2010 E-mini S&P 500 Futures Contract
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During the 30-minute period from 2:30 p.m. to 3:00 p.m., trading volume was
about 10 times the average daily trading volume for the same intraday time period
calculated over the prior 30 days. High trading volume by itself can be interpreted as an
indicator of improved liquidity. However, Figure 30shows that high trading volume was
accompanied by significant volatility of trading volume. This suggests a dislocation of
market liquidity, with high volume fluctuations at the same time that orders are executed
deep into the limit order book. Consequently, liquidity indicators bascd on the
characteristics of the limit order book may provide additional information about the
liquidity dynamics during 2:30 p.m. to 3:00 p.m. on May 6, 2010.

b) Bid/Offer Spread

The bid/offer spread is a liquidity indicator based on the characteristics of the
limit order book. Specifically, the bid/offer spread is calculated as the difference
between the highest quoted price to buy (bid) and the lowest quoted price to sell (offer or
ask) one or several contracts or sccurities. This price difference is a measure of the cost
paid by a buyer or a seller who wishes to transact immediately. Similarly, the second,
third, fourth, fifth best bid and offer prices represent transaction costs to the buyer and
seller willing to buy at increasingly lower prices and sell at increasingly higher prices.

Figure 31presents the bid/offer spreads for the first best and fifth best quotes of
the June 2010 E-mini S&P 500 specifically focusing on the period of 2:43 p.m. to 2:48
p.m. along with transaction prices. The spread is measured in ticks—minimum price
increments; for the E-mini S&P 500 contract the tick is equal to 0.25 point. The smallest
bid/offer spread is one tick (0.25 point) and the smallest spread between the fifth best
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quotes is 9 ticks (2.25 points).** Until approximately 2:45 p.m., both spreads were at
their minimums, as is most often observed in this market. At 2:45:28 p.m., the best
bid/offer spread widened to 26 ticks (6.5 points). At this time, Globex Stop Logic
triggered a 5-second reserve state in the E-mini S&P 500 contract. Following the reserve
state, the first and fifth best quote spreads increased to the period maxima of
approximately 11 ticks (2.85 points) and 33 ticks (8.25 points), respectively.** By
2:50:40 p.m., both spreads declined to about 1 and 9 ticks (0.25 and 2.25 points),
respectively.

Figure 31: Bid/Offer Spread (in Ticks) and Price in the June 2010 E-mini S&P 500 Futures
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¢) Depth

Depth is another liquidity indicator based on the size of orders in the limit order
book. Depth is calculated as the sum of quantities of the orders resting at a particular
price point—e.g., best bid or offer, second, third, fourth or fifth best bid or offer—in the
limit order book. High depth (resting orders) on both sides of the limit order book may
(but need not) result in higher trading volume (executed orders).

“ Bid/offer spread between 2:30 p.m. and 2:43:10 p.m. and 2:48:10 p.m. and 3:00 p.m. are at their
minimums. .

These spread measurements are graphed at 10 second intervals, with each data point representing
the average of all quotes within a 1 second period.
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Figure 32 illustrates the depth at the fifth best bid and offer quotes between 2:30
p.m. and 3:00 p.m. According to Figure 32, significant order imbalances existed between
orders to buy and orders to sell. In addition, around 2:45 p.m., depth declined
dramatically, but the limit order book became approximately balanced (orders to sell
became approximately equal to orders to buy), which is its typical state.

Figure 32: Bid/Offer Quantities: 5th Best in the
June 2010 E-mini S&P 500 Futures Contract
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3. Analysis of Large Traders

In order to further analyze the liquidity dynamics between 2:30 p.m. and 3:00
p-m., CFTC staff examined the activities of large traders. In the preliminary analysis

below, we report (1) the role of liquidity providers (six accounts, as defined below) and
(2) activity of the ten largest traders by volume.

First, Figure 33 presents the total transaction sides® of two groups of market
participants: liquidity providers and liquidity takers.

4 A side of a transaction means the account was either the buyer or the seller in a transaction. Total
volume is equal to half of all transaction sides. To convert transaction sides to volume for a group
of accounts, one must also eliminate half of the sides of trades transacted within the group of
accounts (that is, not with accounts outside of the group).
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Liquidity providers are traders that are routinely present in the market to both buy
and sell futures contracts, facilitating rapid execution of transactions. In electronic limit
order markets such as Globex, where the E-mini S&P 500 futures contract is traded, there
are no designated liquidity providers (that is, no trader has an obligation to provide bid
and ask quotations on demand). Thus, for the purposc of this preliminary analysis, CFTC
staff classified liquidity providers by their activity in the markets.*®

CFTC staff classified six accounts as liquidity providers. These six accounts
participated in about 50 percent of all transaction sides between 2:30 p.m. and 2:34 p.m.
The remaining 4,573 accounts (of the total 4,579 accounts transacting between 2:30 p.m.
and 3:00 p.m.) are defined as liquidity takers.

CFTC staff examined the behavior of liquidity providers during the time period
2:30 p.m. to 3:00 p.m. and observed that starting at approximately 2:35 p.m. liquidity
providers began limiting their trading activity as measured by transaction sides in
comparison to liquidity takers (Figure 33).47 By 2:45:28 p.m., liquidity providers
accounted for 46 percent of all transaction sides, lower than their participation percentage
between 2:30 p.m. and 2:34 p.m. By 3:00 p.m. the liquidity providers accounted for 41
percent of transaction sides. The decline in the participation of liquidity providers in
executed transactions can be interpreted as a partial withdrawal of liquidity by thesc six
providers during a period of significant price movement.

For the purposes of this analysis, liquidity providers are defined as follows: from the accounts that
were both one of the 10 largest long gross volume accounts and 10 largest short gross volume
accounts, CFTC staff selected the accounts that had a net position change of no more than 150
contracts (long or short) during the time period 2:30 p.m. to 2:45 p.m.

CFTC staff confirmed that between 2:42 p.m. and 2:45 p.m. that several additional accounts
(belonging to some of the most active traders) ceased trading. Furthermore, CFTC staff confirmed
through trader interviews that several accounts belonging to some of the most active traders ceased
trading within seconds after the Stop Logic functionality was triggered and did not return to the
market until later. A trader may transact through multiple accounts in Globex.
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Figure 33: Cumulative Number of Transaction Sides of
Liquidity Providers and Liquidity Takers in the June 2010 E-mini S&P 500 Futures Contract
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Second, CFTC staff reviewed the activity of the ten largest traders by net volume
and by gross volume, in order to ascertain whether there were significant imbalances
between large buyers and sellers in the market. For two intraday time periods—2:30 to
2:45 p.m. and 2:46 to 3:00 p.m.—the net volume was computed for cach account in the
E-mini S&P 500 Junc 2010 futures contract.*® During the period from 2:30 to 2:45 p.m.,
the top 10 net buying accounts bought 51,526 contracts more than they sold. The top 10
net selling accounts sold 72,186 contracts more than they bought. During the period from
2:46 to 3:00 p.m., the top 10 net buying accounts bought 49,180 contracts more than they
sold. The top 10 net selling accounts sold 67,544 contracts more than they bought.

In addition, CFTC staff identified the top ten most active accounts by gross
volume between 2:00 p.m. and 3:00 p.m. Of those ten, nine trading accounts executed
trades on both the long and short side of the market. For these trading accounts, there
was a relative balance of activity between the long and short sides of the market.

“* The numbers reported are the total net volume for accounts with the 10 largest net buy volumes

(“top 10 net buying accounts™) and, separately, the total net volume for accounts with the 10
largest net sell volumes (“top 10 net selling accounts”). Net volume for an account was calculated
as the total buy volume minus the total sell volume in the time period.
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One out of the top ten trading accounts only entercd orders to scll. That trader
entered the market at around 2:32 p.m. and finished trading by around 2:51 p.m. The
trader’s short futures position represented on average, nine percent on the volume traded
during that period. The trader sold on the way down and continued to do so even as the
price level rose.

We are continuing to analyze trading activity, including conducting interviews
with market participants to collect further data.

4. Preliminary Findings

The quantitative evidence presented above suggest that a confluence of economic
events, market forces, and trading system functionality led to a significant dislocation of
liquidity in the June 2010 E-mini S&P 500 futures contract sometime between 2:30 p.m.
and 3:00 p.m. on May 6, 2010.

Prior to that time, a number of cconomic events and market developments led to a
broad-based market desire to lessen risk exposures. This translated into a downward
movement in prices across financial markets in conjunction with significant trading
volume. At or about 2:30 p.m., the electronic limit order book in the E-mini S&P 500
futures market exhibited a significant imbalance of sell orders and buy orders. In the
backdrop of declining prices, this imbalance appears to have contributed to a sudden
liquidity dislocation despite increased trading volume. At approximately 2:45 p.m.,
several sell orders executed deep into the limit order book, which coincided with a
significant loss of depth, triggering the Stop Logic functionality. The Stop Logic
functionality in the E-mini S&P 500 contract has been triggercd a number of times in the
past few years, including several times during the financial crisis in the fall of 2008,
when market conditions may have resembled those scen on May 6, 2010. Activation of
the Stop Logic functionality on May 6, 2010, initiated a five second pause in trading in
the E-mini S&P 500 futures contract. After the five second pause, the limit order book
became more balanced, which is its typical state, and the price of the E-mini S&P 500
futures contract recovered.

C. Clearance and Settlement
1. Securities Markets

Securitics clearing agencies are self-regulatory organizations that arc required to
register with the SEC under Section 17A of the Securities Exchange Act. There are two
types of securities clearing agencies — clearing corporations and depositories.

Clearing corporations compare member transactions (or report to members the
results of exchange comparison operations), clear those trades and prepare instructions
for automated settlement of those trades, and often act as intermediaries in making those
settlements. Clearing corporations include the National Securities Clearing Corporation
(“NSCC™), a subsidiary of the Depository Trust & Clearing Corporation (“DTCC”), and
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the Options Clearing Corporation (“OCC”). Depositories hold securitics in bulk form for
their participants and maintain ownership records of the securities on their own books.
Currently, the Depository Trust Company, a subsidiary of DTCC, is the primary U.S.
securities depository.

There were no significant processing issues at DTCC or OCC as a result of the
market events on Thursday, May 6. The clearing agencies’ systems operated in an
orderly manner both during and subsequent to those market events.

Collection of funds due to the clearing agencies on the morning of Friday, May 7,
occurred without incident as all clearing fund participants met their payment obligations
on time.

To accommodate the late submission of trade data by exchanges, clcaring
agencies, where necessary, delayed end-of-day processing on Thursday, May 6. This was
particularly the case at the DTCC subsidiary NSCC because of the large number of
cancelled trades in the equities markets. Processing was completed at OCC only slightly
later than usual.

The market volatility and price decreases on Thursday, May 6, also resulted in
substantially higher margin and clearing fund requirements at the clearing agencies on
Friday, May 7. The requirements were calculatcd pursuant to the risk-based margin
methodologies in place at the clearing agencies and in accordance with clearing agency
rules and procedures. All margin and clearing fund requirements were met by clearing
participants Friday morning on time.

2. Futures Markets

The Commodity Exchange Act (“CEA”) requires all CFTC regulated designated
contract markets (“DCM”) to have all contracts that trade on the DCM to be cleared and
settled by a CFTC registered derivatives clearing organization (“DCO”). The DCO
functions as the central counterparty and guarantor for the positions that result from all
contracts traded on the DCM. This mcans that the DCO is the long to each short position
and the short to each long position in all contracts that it clears. DCOs deal exclusively
with their clearing participants. Any market participant that is not a clearing member of a
particular DCM must have its positions carried by a clearing membcr. The DCO for CME
is the CME Clearing House while the DCO for ICE Futures US is ICE CLEAR US.

One of the critical functions that each CFTC registercd DCO performs is the
removal of debt obligations among its clearing members at least at the end of the trading
session for a given trade date. This is accomplished by independently determining a
settlement (or marking) price for cach contract that is cleared and marking all open
positions to that price. The DCO collects cash from clearing members that have lost
money on their positions and pays it to clearing members that have gained money on
their positions.
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With respect to the trading that took place on May 6 at CME and ICE Futures
U.S., the clearing and settlement processes worked effectively and without incident.

The amount that the CME collected and paid to its clearing members as a result of
the end-of-day mark-to-market calculation for all contracts cleared by CME was
$4,073,195,863. Of this sum, $2,902,837,844 was collected and paid in the customer
origin while $1,170,358,019 was collected and paid in the house origin.

The amount collected and paid by ICE CLEAR US to its clearing members as a
result of the end-of-day mark-to-market calculation was $749,680,556. Of this sum,
$120,701,044 was collected and paid in the customer origin while $628,979,512 was
collected and paid in the house origin.

All payments to and from each DCO were met on time.
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V. NEXT STEPS
A. Areas for Further Analysis
1. Securities Markets

A crucial area for further analysis is how sudden demands for liquidity
(particularly by sellers in a rapidly declining market) are transmitted among the various
securities, options, and futures markets and products. In today’s highly automated and
low-latency markets, the links between the various related markets and products are
extremely tight.

To conduct this analysis, we are undertaking a detailed market reconstruction, so
that cross-market patterns can be detected and the behavior of stocks or traders can be
analyzed in detail. Reconstructing the market on May 6 from dozens of different sources
and calibrating the time stamps from each source to cnsure consistency across all the data
is consuming a significant amount of SEC staff resources.* The data are voluminous,
and include hundreds of millions of records comprising an estimated five to ten terabytes
of information. On May 6, there were over 17 million trades between 2:00 p.m. and 3:00
p.m. alone. Overall, the markets processed 10.3 billion shares in NYSE stocks alone that
day. By contrast, the key day in the 1987 Market Break Study involved a trading scssion
processing a little over 600 million shares in NYSE stocks.

SEC staff is investigating plausible explanations of events, forming testable
hypotheses and using the data available to us to asscss them. There arc many challenges
to completing this analyses. The size and complexity of our markets and those of related
markets, the effects of computerized trading, the diversity and opacity of trading
strategies and linkages among financial instruments make this a complicated task.

A theory of the May 6 cvents should attempt to explain a number of the
preliminary findings outlined in this report, to the extent they are confirmed by a more

* The SEC has obtained quotation and last-sale information produced by the Consolidated Tape
plans, which cover all executions in NMS stocks, regardless of whether they occurred on an
exchange or over-the-counter. The plans information also contains all top-of-book guotations (i.e.,
the best orders or quotations in each listed equity security at each market at each point in time).
However, the Consolidated Tape plans does not include orders that were outside the top of book,
which constitute the vast majority of orders placed on any trading day. Most of these orders never
execute and are canceled. Under current rules, there is no single record of such orders across the
different markets. The relevant sources for this information include:

e QATS. The Order Audit Trail System (OATS) was established by NASD in 1996 and
captures information on orders in Nasdaq-listed securities.

e OTS. The Order Tracking System (OTS) was established by the NYSE in 1999 and
captures information on orders in equity securities listed on NYSE and NYSE Amex.
The OTS is a system for gathering information by a request that can take ten days to fill.

e Individual exchanges. Each exchange has its own systems to record information about
orders placed and executed on its market, regardless of which exchange lists the security.
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exhaustive analysis, as well as any other facts uncovered. Among other things, a theory
should explain:

» the sudden decline and sudden rebound in stocks generally;

* significant intraday negative rcturns of certain issues;

e the intraday lows of ncarly zero in approximately 200 issues (shown in
Figure 8), and the heightened levels of short selling that occurred at or
near the intraday low;

» the extreme intraday highs of a significant number of issues, particularly
among ETFs; and

o the disproportionate representation of ETFs among extreme returns.

A central component of this research is to understand the basic facts surrounding
the event period and examine data from key additional sources. This exploratory work
will guide the staff in forming causal hypotheses. For example, we will likely examine in
more detail options data, including data on options transactions and quotes to better
understand the role that participants in this market may have played.” We also will likely
examine existing data on institutional and mutual fund holdings, as well as data from
broker-dealers that will help attribute trades to specific brokerage accounts. In addition,
we will examine trade and order characteristics to determine whether specific order types
played a role in the breakdown of the price discovery mechanism.

Another key component of our analysis is to deepen our understanding of the
behavior of groups of market participants. We, for cxample, will continue to examine the
role of providers of liquidity, including market participants who have formal obligations
under the federal sccurities laws or SRO rules. To the extent that data is available, we
will seek to understand the impact of traders following high-frequency or algorithmic
trading strategies. Many proprietary trading firms cngage in automated strategies that
continually monitor the various markets and products for disparities in prices. When the
trading systems for these firms spot such disparities, they ean generate in microseconds
an enormous volume of orders that are intended to capitalize on these disparitics. We
would also consider examining the activitics of ETF Authorized Participants in order to
understand what, if any role, they played, in the markets of May 6. Additionally, our
analysis to date has encompassed information about both ETF and non-ETF ETPs, but
has not yet ascertained whether or not there are significant differences between the
trading experiences of the two.

50 Our initial options analysis suggests that there were not triggers originating from the options

markets.
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2. Futures Markets

a) Additional Analysis of Large Traders and Review of OTC
Swaps

CFTC staff will continue reviewing information from a special call on over 40
large traders for their trading activity in the E-mini S&P 500 and Russell 2000 futures
contracts on May 6, 2010. A special call is a CFTC directive to a trader holding a
reportable position to furnish any pertinent information concerning the trader’s positions,
transactions, or activities.”’ A reportable position in the E-mini S&P 500 futures contract
is 1,000 contracts.® Staff also will continue reviewing information from a special call to
swap dealers about their activity in over-the-counter broad-based sccurity index
derivatives markets on May 6, 2010. Staff also will continue its detailed review of trader
activity on May 6 through a comprehensive cxamination of trade-register data. To date,
staff has received over 25 gigabytes of data in over 307,000 files, with more data
expected.

b) Additional Analysis of May 6 Activity

CFTC staff will continue to scrutinize a broad range of existing evidence, collect
new evidence, and update its analysis of the events of May 6, 2010.

CFTC staff will also continue our analysis of high frequency traders active in the
E-mini S&P 500 futures on May 6, 2010.

3. Coordinated Analysis

As reported above, related financial instruments appeared to experience
significant volatility, including the sharp decline and recovery in close proximity. This
suggests the need to study the linkages between correlated assets in the equities (single
stocks, mutual funds and ETFs), options and futures markets. The study could partly
focus on examining cross-market linkages by analyzing trading in stock index products
such as equity index futures, ETFs, equity index options, and cquity index OTC
derivatives using, to the extent practicable, market data, special call information, and
order book data. The growth, depth, and use of instruments in each of these markets to
serve as intra- and cross-market hedges suggest that regulators need to better understand
the linkages between these markets.

Given the role that the two agencies play in overseeing key related markets, the
staff of the CFTC and SEC should coordinate on a study designed to shed further light on
these linkages. Such a study may significantly help design a coordinated system of
meaningful and appropriate pauses and halts for these interlinked markets.

3 17 CFR 18.05.
52 17 CFR 15.03.
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B. Potential Regulatory Responses

The Commissions are considering whether modifications to the existing market-
wide circuit breakers are warranted in light of the events of May 6. Any such
modifications should be done in a coordinated manner between the securities and futures
markets.

An important lesson from the events of May 6 is the nced to better understand
cross-market linkages between trading venues for exchange-traded funds, equity index
futures, and equity index options—instruments used by investors to manage their
exposures in the face of broad market movements. A thorough understanding of cross-
market linkages will better inform the design of a coordinated system of meaningful and
appropriate pauses and halts for these interlinked markets.

In connection with better understanding inter-market mechanisms, it is also
important for the agencies to review the various mechanisms used and designed by
exchanges to protect orderly markets. As the study of the May 6 events continues,
attention should be given to the adequacy of current mechanisms under different stress
situations.

1. Securities Markets

As noted above, the SEC is taking a number of steps to identify the cause or
causes of the May 6 market disruption as well as factors that may have exacerbated that
event, and to develop regulatory initiatives to help prevent a recurrence.

a) Implement Stock-by-Stock Circuit Breakers

The SEC staff is working with the stock exchanges and FINRA to promptly
develop and implement a cross-market “circuit breaker” mechanism to be applied on a
stock-by-stock basis. Although the prices of many stocks on May 6 declined in
proportion with the broader market decline that occurred in securities and futures index
products, the prices of many other individual stocks declined much more before returning
near to the prices at which they were trading prior to the precipitous decline.

A uniform circuit breaker rule, which would briefly pause trading across the
securitics markets when the price of a security has rapidly declined over a short period of
time, should make a recurrence of a severe market disruption, such as the one that
occurred on May 6, much less likely.

b) Market Orders

As noted above, some of the most disturbing executions on May 6 likely resulted
from the usc of market orders. Market orders — particularly stop loss orders that convert
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to market orders — are popular with certain investors, including retail investors, and it is
possible such investors may have been on the losing side of a number of these trades.

We are considering ways to address the risks of market orders, and their potential
to contribute to sudden price moves. Areas under consideration include: (1) requiring
market order “collars,” thereby effectively converting market orders into limit orders; (2)
prohibiting or limiting the use of market orders; (3) requiring broker-dealers to
specifically warn retail customers about the risks of market orders, particularly in volatile
markets; and (4) pursuing investor education initiatives as to the risks of market orders.

¢) Market Making Obligations and Stub Quotes

Liquidity providers to, or “the other side” of, the extraordinarily erroneous trades
seen on May 6 appears in many cases to be “stub” quotes (e.g., a $0.01 bid) of market
makers that effectively had pulled out of the market. Market makers maintain these
nominal quotes to meet exchange requirements that they maintain a two-sided quote
throughout the trading day. We are considering steps to deter or prohibit stub quotes,
including: (1) requiring all market makers to maintain bona fide quotes that are
reasonably related to the market, perhaps using objective parameters that are consistent
across markets; or (2) altematively, relaxing requirements that market makers maintain a
two-sided quote throughout the day, and thereby obviate the need for market makers to
post stub quotes that could be executed against in severe market conditions.

d) Revise Procedures for Breaking Clearly Erroneous Trades

The SEC expects the exchanges and FINRA tosimprove the process for breaking
“clearly erroneous” trades. Of course, the primary objective should be a market structure
that minimizes the need to correct erroneous trades, and the initiatives described above
should do that. To the extent any erroneous trades continue to occur, however, they
should be resolved promptly and consistently across markets through a transparent
process with objective standards. The SROs are considering a specified percentage
threshold away from the market price at which erroneous trades uniformly would be
broken. This should provide market participants clarity and certainty as to whether their
trades will stand in the event the market becomes particularly volatile.

e) Current Initiatives to Strengthen Market Integrity

The SEC had already undertaken a number of broader initiatives to strengthen the
integrity our markets, even before the events of May 6.

In January, the SEC published a concept release on equity market structure
(“Market Structure Concept Release”)* that highlighted many aspects of today’s highly
automated markets and requested public comment on a wide variety of issues. The

3 See Securities Exchange Act Release No. 61358 (January 14, 2010), 75 FR 3594 (January 21,
2010).
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Market Structure Concept Release was designed to further the SEC’s broad review of
market structure to assess whether its rules have kept pace with, among other things,
changes in trading technology and practices.

The events of May 6 implicate a number of issues raised in the Market Structure
Concept Release. For example, the Release asked whether the current market structure
appropriately minimizes the short-term volatility that can be harmful to long-term
investors. It asked whether the relatively good performance of the market structure in
2008 indicated that systemic risk was appropriately minimized in the current market
structure and, if not, what further steps the SEC should take to address systemic risk.
Finally, it noted the dominant role of high-frequency trading firms in today’s market
structure and observed that they had largely replaced the role of specialists and market
makers with affirmative and negative obligations for market liquidity and market quality.
More specifically, the Market Structure Concept Release asked whether there is any
evidence that proprietary firms increase or reduce the amount of liquidity provided to the
market during times of stress. It also asked whether co-location conveyed any unfair
advantage and discussed various types of short-term trading strategics, including
“directional” strategies, such as “momentum ignition,” that could present serious
problems in today’s market structure by exacerbating short-term volatility.

We are also considering whether initiatives are warranted to address destabilizing
short-term trading strategies, to the extent they contributed to the May 6 market
disruption. For cxample, a variety of directional strategics that might be employed by
proprietary trading firms are discussed in the Market Structurc Concept Release. It is too
early to know whether short-term professional trading strategies played any role in the
events of May 6. If they contributed significantly to the precipitous decline, however, we
must consider whether additional regulatory requircments are necessary to prevent such
strategies from threatening the faimess and integrity of the markets.

In February, morcover, the SEC adopted a short sale circuit breaker. That rule is
designed to limit short selling where an individual stock is under stress and has
experienced a decline of 10 percent from the previous day’s close. At that point, the
restrictions of the rule provide assurances to investors that short sellers are not taking the
stock down. In so doing, we believe that the rule will promote investor confidence.

In addition, the SEC has published a series of concrete market structure proposals
that are designed to strengthen the U.S. securities markets and to protect investors. These
include the proposal to prohibit flash orders and the proposal to increase the transparency
of “dark” pools of liquidity, as well as the market access proposal to strengthen broker-
dealer risk management controls and the large trader reporting proposal to enhance the
SEC’s surveillance and enforcement capabilities. These proposals are described in
greater detail below.
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(1) Market Access Proposal

In January, the SEC proposed a rule that would require effective risk management
controls for broker-dealers with access to markets, including those providing customers
sponsored aceess to the markets. Our proposal would effectively prohibit the growing
practice by some broker-dealers of providing “unfiltered”” sponsored access, where a
customer is permitted to directly access the markets using the broker-dealer’s market
participant identifier but without the imposition of effective pre-trade risk management
controls. All broker-dealers accessing the markets should implement controls to
cffectively manage the risks associated with this activity, and our proposal would
unequivocally require them to do so. These risks include the potential breach of a credit
or capital limit, the submission of erroneous orders as a result of computer malfunction o1
human error, and the failure to comply with regulatory requirements. Effective risk
management controls for market access arrangements are necessary to protect the broker-
dealer, the markets, the financial system, and ultimately investors. Such controls would
help prevent trading activity that could trigger a severe market disruption.

(2) Large Trader Reporting Proposal

Last month, the SEC proposed to creatc a large trader reporting system that would
enhance our ability to identify large market participants, collect information on their
trades, and analyze their trading activity. To keep pace with rapid technological
advances that have impacted trading strategies and the ways in which some market
participants trade, the SEC must be able to rcadily identify large traders operating in the
U.S. securitics markets, and obtain basic identifying information on cach large trader, its
accounts, and its affiliates. In addition, to support its regulatory and enforcement
activities, the SEC must have a mechanism 1o track efficiently and obtain promptly
trading records on large trader activity.

The current system for collecting transaction data from registered broker-dealers
is generally utilized in more narrowly-focused investigations involving trading in
particular securities, and is not generally conducive to larger-scale market reconstructions
and analyses involving numerous stocks during periods of peak trading volume. In
addition, existing tools often require weeks or longer to compile trading data to identify
potentially large traders. The SEC needs to develop the tools necessary to readily
identify large traders and be able to evaluate their trading activity is heightened by the
fact that large traders, including certain high-frequency traders, are playing an
increasingly prominent role in the sccurities markets.

The proposed rule would enhance the SEC’s ability to identify those “large
trader” market participants that conduct a substantial amount of trading aetivity in U.S.
securities, as measured by volume or market value, In addition, the proposal would
facilitate the SEC’s ability to obtain from broker-dealers records of large trader activity.
By providing the SEC with prompt access to information about large traders and their
trading activity, the proposed rule is intended to facilitate the SEC’s efforts in
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reconstructing market activity and performing analyses of trading data, as well as assist in
investigations of manipulative, abusive, and other illegal trading activity.

(3) Consideration of Consolidated Audit Trail Proposal

As noted above, SEC staff have been working, in consultation with SROs and
others, on a rule proposal that would require the SROs to jointly develop, implement and
maintain a consolidated order tracking system, or consolidated audit trail. If adopted, this
rule proposal should result in a continuous reporting mechanism for market participants
that would capture the data needed for effective cross-market surveillance. The proposed
changes would significantly improve the SEC’s ability to conduct timely and accurate
trading analyses for market reconstructions and complex investigations, as well as
inspections and examinations. For example, the proposed consolidated audit trail would
enable the SEC to access in real time the majority of the data needed to reconstruct the
type of market disruption that occurred on May 6, with remaining information available
within a matter of days rather than wecks.

2. Futures Markets
a) Review of Electronic Trading and Market Access

CFTC staff will also continue our analysis, already begun by our Office of Chief
Economist, of liquidity provision in futures markets, with a particular focus on electronic
trading. The subjects to be reviewed here include high frequency and algorithmic
trading, automatic execution innovations on trading platforms, market access issues, and
co-location.

b) Review of Co-Location

CFTC staff is considering a proposed rulemaking with respect to exchange co-
location and proximity hosting scrvices. The purpose of the proposed rule would be to
ensure that all otherwise qualified and eligible market participants that seek co-location
or proximity hosting services offered by futures exchanges have equal access to such
services without barricrs that exclude access, or that bar otherwise qualified third-party
vendors from providing co-location and/or proximity hosting services. Another purpose
of the proposal would be to ensure that futures exchanges that offer co-location or
proximity hosting services disclose publically the latencies for each available
conncctivity option, so that participants can make informed decisions.

¢) Additional Analysis of Large Traders and Review of OTC
Swaps

The CFTC will continue reviewing information from a special call on major swap

traders for their trading activity on May 6, 2010. A special call is a CFTC directive to a
trader holding a reportable position to furnish any pertinent information concerning the
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trader’s positions, transactions, or activities.”* A reportable position in the E-mini S&P
500 futures contract is 1,000 contracts.®® There will also be a review of special call
information about the activity of swap dealers in over-the-counter broad-based security
index derivatives markets on May 6, 2010. Staff also will continue its detailed review of
trader activity on May 6 through a comprehensive examination of trade-register data.

d) Automation of Account Identification

CFTC staff will also be considering possible rules to enhance the CFTC’s
surveillance capabilities. These measures include automation of the statement of
reporting traders in the large trader reporting system and obtaining account ownership
and control information in the exchange trade registers.*® These initiatives would
increase the timelincss and efficiency of account identification, an essential step in data
analysis.

5" 17 CFR 18.05.
s 17 CFR 15.03.
% 17 CFR 18.04.
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APPENDIX A
Overview of the Securities Market Structure

A. The National Market System and Regulation NMS

In Section 11A of the Securities Exchange Act of 1934 (added to the Exchange
Act in 1975), Congress directed the SEC to facilitate the cstablishment of a national
market system for securities in accordance with specified findings and objectives.
Congress recognized that the securities markets are an important national asset that must
be preserved and strengthened, and that new data processing and communications
techniques create the opportunity for more efficient and effective market operations. It
mandated a national market system composed of multiple competing markets that are
linked through technology. A national market system should be contrasted with a
structure in which trading is confined to a single trading venue, such as one particular
exchange. Congress determined that promoting competition among trading venues and
giving as many market makers as possible an opportunity to provide liquidity in stocks
would promote greater liquidity and price continuity than a single dominant trading
venue.

Over the years, the SEC has sought to keep market structure rules up-to-date with
continually changing economic conditions and technology advances. The most recent
major updating of the national market system rules occurred in 2005, when the SEC
adopted Regulation NMS.> Regulation NMS addresses four arcas: (1) a “trade-through”
rule that prevents the execution of trades at prices that are inferior to a displayed and
immediately accessible quotation on another trading venue; (2) an “access” rule that,
among other things, promotes private linkages among market participants and trading
venues; (3) a “sub-penny” rule that prohibits the display, ranking, or accepting of orders
with sub-penny prices; and (4) amendments to the joint-industry plans for collecting and
distributing consolidated market data to the public.

The trade-through rule® is probably the most well-known aspeet of Regulation
NMS and arguably has affected the equities markets most significantly since it was
adopted in 2005. The Regulation NMS trade-through rule eliminated a prior rule that
benefited dominant exchanges with trading floors by protecting their manual quotations
(that is, orders were required to be routed to the exchange in an attempt to access a
manual quotation that could take as long as 10-20 scconds, rather than to another venue
with an immediately accessible quotation at an inferior price).

57 See Securities Exchange Act Release No. 51808 (June 9, 2005), 70 FR 37496 (June 29, 2005)
(“Regulation NMS Release™).
3 17 CFR 242.611.
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To compete under the new regulatory structure, all exchanges developed
electronic systems that are capable of providing immediate responses to incoming orders
and updating their quotations immediately. These systems enable the cxchanges to
display quotations that are protected against trade-throughs. Trade-through protection
was designed to promote best execution and price stability by preventing one trading
venue from ignoring the immediately accessible quotations of another trading venue in a
downturn (as well as upturn). However, the trade-through rule does not protect a trading
venue’s quotation if it is not immediately accessible.

B. The Nature of Trading in the Current Equities Market Structure
1. Trading Centers

At least partly as a result of Regulation NMS, trading in U.S-listed stocks has
changed dramatically in recent years. Trading volume now is dispersed among many
different trading venues. For example, the share of the New York Stock Exchange in the
trading in NYSE-listed stocks declined from 79.1 percent in 2005 to 25.1 percent in
2009. National securities exchanges and another type of trading venue, electronic
communications networks (“ECNs”), both display quotations in the consolidated
quotation data that is widely distributed to the public. In addition, two other types of
trading centers exist —dark pools and broker-dealers that execute trades internally —
neither of which display quotations in the consolidated quotation data. Nevertheless,
more than 70 percent of volume continucs to be executed by public trading venues that
display quotations across a wide range of U.S-listed stocks. Figure 1 below sets forth the
majorsgypcs of trading venues, along with estimates of their trading volume in September
2009:

59 Sources of estimated trading volume percentages: NASDAQ; NYSE Group; BATS; Direct Edge;
data compiled from Forms ATS for 3d quarter 2009.
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Figure 1: Trading Centers and Estimated Percentage of Share Volume in NMS Stocks
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a) Registered Exchanges

Registered exchanges (such as NASDAQ, NYSE, NYSE Arca and BATS, among
others) must undertake self-regulatory responsibility for their members and file their
proposed rule changes for approval with the SEC. These proposed rule changes publicly
disclose, among other things, the trading services and fees of exchanges.

The registered exchanges all have adopted highly automated trading systems that
can offer extremely high-speed, or “low-latency,” order responses and executions. The
average response times at some exchanges, for example, have been reduced to less than |
millisecond.®® Many exchanges also offer individual data feeds that deliver information
concerning their orders and trades directly to customers. To further increase speed in
transmitting market data and order messages, many exchanges also offer co-location
services that enable exchange customers to place their servers in close proximity to the
exchange’s matching engine.

Registered exchanges typically offer a wide range of order types for trading on
their automated systems. Some of their order types are displayable in full if they are not

60 See, e.2., BATS Exchange, Inc.,

http://batstrading.com/resources/features/bats_exchange_Latency.pdf (June 2009) (average latency
(time to accept, process, and acknowledge or fill order) of 320 microseconds; NASDAQ,
http://www.nasdaqtrader.com/trader.aspx?id=inet (December 12, 2009) (average latency (time to
accept, process, and acknowledge or fill order) of 294 microseconds).
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executed immediately. Others are undisplayed, in full or in part. For example, a rescrve
order type will display part of the size of an order at a particular price, while holding the
balance of the order in reserve and refreshing the displayed size as needed. In general,
displayed orders are given execution priority at any given price over fully undisplayed
orders and the undisplayed size of reserve orders.

In addition, many exchanges have adopted a “maker-taker” pricing model in an
effort to attract liquidity providers. Under this model, non-marketable, resting orders that
offer (make) liquidity at a particular price reccive a liquidity rebate if they arc executced,
while incoming orders that execute against (take) the liquidity of resting orders are
charged an access fee. Rule 610(c) of Regulation NMS caps the amount of the access fee
for executions against the best displayed prices of an cxchange at 0.3 cents per share.
Exchanges typically charge a somewhat higher access fee than the amount of their
liquidity rebates, and retain the difference as compensation. Sometimes, however,
exchanges have offered “inverted” pricing and pay a liquidity rebate that exceeds the
access fee.

b)  ECNs

ECNs, as well as dark pools (discussed below) are regulated as alternative trading
systems (“ATSs™). The key characteristic of an ECN is that it provides its best-priced
orders for inclusion in the consolidated quotation data, whether voluntarily or as required
by Rule 301(b)(3) of Regulation ATS. In general, ECNs offer trading services (such as
displayed and undisplayed order types, maker-taker pricing, and data feeds) that are
analogous to those of registered exchanges.

c) Dark Pools

Dark pools are ATSs that, in contrast to ECNs, do not provide their best-priced
orders for inclusion in the consolidated quotation data. In general, dark pools offer
trading services to institutional investors and others that seek to execute large trading
interest in a manner that will minimize the movement of prices against the trading interest
and thereby reduce trading costs. There are approximately 32 dark pools that actively
trade NMS stocks.®* ATSs (both dark pools and ECNs) fall within the statutory
definition of an exchange, but arc exempted if they comply with Regulation ATS.

ot See, e.g., BATS Exchange, Inc., Rule 11.12 (equally priced trading interest executed in time

priority in the following order: (1) displayed size of limit orders; (2) non-displayed limit orders;
(3) pegged orders; (4) mid-point peg orders; (5) reserve size of orders; and (6) discretionary
portion of discretionary orders); NASDAQ Rule 4757(a)(1) (book processing algorithm executes
trading interest in the following order: (1) displayed orders; (2) non-displayed orders and the
reserve portion of quotes and reserve orders (in price/time priority among such interest); and (3)
the discretionary portion of discretionary orders.

& Data corapiled from Forms ATS submitted to Commission for 3d quarter 2009. Some OTC
market makers offer dark liquidity primarily in a principal capacity and do not operate as ATSs.
For purposes of this report, such trading centers are not defined as dark pools because they are not
ATSs. They may, however, offer electronic dark liquidity services that are analogous to those
offered by dark pools.
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Regulation ATS requires ATSs to be registered as broker-dealers with the SEC, which
entails becoming a member of the Financial Industry Regulatory Authority (“FINRA™)
and fully complying with the broker-dealer regulatory regime. Unlike a registered
exchange, an ATS is not required to file proposed rule changes with the SEC or otherwise
publicly disclose its trading services and fees. ATSs also do not have any self-regulatory
responsibilities, such as market surveillance.

Dark pools can vary quite widely in the services they offer their customers. For
example, some dark pools, such as block crossing networks, offcr specialized size
discovery mechanisms that attempt to bring large buyers and sellers in the same NMS
stock together anonymously and to facilitate a trade between them. The average trade
size of these block crossing networks can be as high as 50,000 sharcs.®* Most dark pools,
though they may handle large orders, primarily execute trades with small sizes that are
more comparable to the average size of trades in the public markets, which was less than
300 shares in July 2009.%* These dark pools that primarily match smaller orders (though
the matched orders may be “child” orders of much larger “parent” orders) execute more
than 90% of dark pool trading volume.** The majority of this volume is executed by dark
pools that are sponsored by multi-service broker-dealers. These broker-dealers also offer
order routing services, tradc as principal in the sponsored ATS, or both.

d) Broker-Dealer Internalization

The other type of undisplayed trading center is a non-ATS broker-dealer that
internally executes trades, whether as agent or principal. Notably, many broker-dealers
may submit orders to exchanges or ECNs, which then are included in the consolidated
quotation data. The internalized executions of broker-dealers, however, primarily reflect
liquidity that is not included in the consolidated quotation data. There are a large number
of broker-dealers that execute trades internally in NMS stocks.®

Broker-dealers that internalize executions generally fall into two categories —
OTC market makers®” and block positioners.®® Broker-dealers that act as OTC market

6 See, e.g., hitp://www liquidnet.com/about/liquidStats.htmi (average U.S. execution size in July

2009 was 49,638 shares for manually negotiated trades via Liquiduet’s negotiation product);
http://www.pipelinetrading.com/AboutPipeline/CompanyInfo.aspx (average trade size of 50,000
shares in Pipeline).

o4 See, e.g., http://www.nasdaqtrader.comy/trader/aspx?id=marketshare (average size of NASDAQ

matched trades in July 2009 was 228 shares); http://nyxdata.com/nysedata/asp/factbook (NYSE
Group average trade size in all stocks traded in July 2009 was 267 shares).

6 Data compiled from Forms ATS submitted to Commission for 3d quarter 2009.

o For example, more than 200 publish execution quality statistics under Rule 605 of Regulation

NMS.

e An OTC market maker is defined in Rule 600(b)(52) of Regulation NMS as “any dealer that holds
itself out as being willing to buy and sell to its customers, or others, in the United States, an NMS
stock for its own account on a regular or continuous basis otherwise than on a national securities
exchange in amounts of less than block sizc.”
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makers and block positioners conduct their business primarily by directly negotiating
with customers or with other broker-dealcrs representing customer orders. OTC market
makers, for example, appcar to handle a very large percentage of marketable
(immediately executable) order flow of individual investors that is routed by retail
brokerage firms.*

€) Market Linkages

In adopting Regulations NMS, the SEC also included an “access” rule that,
among other things, promotes private linkages among market participants and trading
venues. In contrast to some markets where trading is concentrated on a single exchange
or market, because liquidity on the equity markets is dispersed across a large number of
trading centers of different types, linking the various trading venues is critical to the
successful operation of the national market system.

Rule 611 of Regulation NMS provides protection against trade-throughs.”® A
trade-through is the execution of a trade at a price inferior to a protected quotation for an
NMS stock. A protected quotation must be displayed by an automated trading center,
must be disseminated in the consolidated quotation data, and must be an automated
quotation that is the best bid or best offer of a national securitics exchange or FINRA."'
Importantly, Rule 611 applies to all trading centers, not just those that display protected
quotations. Trading center is defined broadly in Rule 600(b)(78) to include, among
others, all exchanges, all ATSs (including ECNs and dark pools), all OTC market
makers, and any other broker-dealer that executes orders internally, whether as agent or
principal. In practice, the national best bid and national best offer (“NBBO™) is the best
bid and best offer from among the protected quotations, i.e., the best bid and best offer of
all the stock exchanges and FINRA’s ADF."?

o8 “Block size™ is defined in Rule 600(b)(9) of Regulation NMS as an order of at least 10,000 shares
or for a quantity of stock having a market value of at least $200,000. A block positioner generally
means any broker-dealer in the business of executing, as principal or agent, block size trades for
its customers. To facilitate trades, block positioners often commit their own capital to trade as
principal with at least some part of the customer’s block order.

69 For example, a 2™ quarter of 2009 review of the order routing disclosures required by Rule 606 of

Regulation NMS of eight broker-dealers with significant retail customer accounts reveals that
nearly 100% of their customer market orders are routed to OTC market makers. The rcview also
indicates that most of these retail brokers either receive payment for order flow in connection with
the routing of orders or are affiliated with an OTC market maker that executes the orders.

o Rule 611(a)(1) requires all trading eenters to establish, maintain, and enforce written policies and

procedures that are reasonably designed to prevent trade-throughs of protected quotations, subject
to certain exceptions set forth in Rule 611(b).

n FINRA operates the Altemative Display Facility (“ADF”), a display-only facility that permits its

participants to display quotations and report trades, among other things.
” 17 CFR 242.600(b)(42).

» Technically, the NBBO may include the best bid and best offer of a stock exchange or the ADF
even if is non-automated (i.e., manual). In practice, however, all such markets are fully automated
with the exception of NYSE (and NYSE Amex, which operates on the same system as NYSE) for
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Protection against trade-throughs is an important linkage among trading centers
because it provides a baseline assurance that: (1) marketable orders will receive at least
the best displayed price, regardless of the particular trading center that executes the order
or where the best price is displayed in the national market system; and (2) quotations that
are displayed at one trading center will not be bypassed by trades with inferior prices at
any trading center in the national market system.

Rule 611 also helps promote linkages among trading centers by encouraging
them, when they do not have available trading interest at the best price, to route
marketable orders to a trading center that is displaying the best price. Although Rule 611
does not directly require such routing services (a trading center can, for example, cancel
and return an order when it does not have the best price), competitive factors have led
many trading centers to offer routing services to their customers. With Regulation NMS,
the SEC adopted a “private linkages” approach that relies exclusively on brokers to
provide routing services, both among exchanges and between customers and exchanges.”
Under this approach, market participants obtain access to the various trading centers
through broker-dealers that are members or subscribers of the particular trading center.”
Rule 610(a) of Regulation NMS, for example, prohibits an SRO trading facility from
imposing unfairly discriminatory terms that would prevent or inhibit any person from
obtaining efficient access through an SRO member to the displayed quotations of the
SRO trading facility.”®

which, when it hits a liquidity replenishment point for a given security, its quotation becomes non-
firm and thus is not included in the calculation of the NBBO.

7" Prior to Rule 611, exchanges routed orders through an inflexible, partially manual system called

the Intermarket Trading System (“ITS”). See Regulation NMS Release, 70 FR at 37538-37539
(“Although ITS promotes access among participants that is uniform and free, it also is often slow
and limited.”).

» See Regulation NMS Release, 70 FR at 37540 (“[M]any different private firms have entered the
business of linking with a wide range of trading centers and then offering their customers access to
those trading centers through the private firms’ linkages. Competitive forces determine the types
and costs of these private linkages.™).

In addition, Rule 610(c) limits the fees that a trading center can charge for access to its displayed
quotations at the best prices. Rule 611(d) requires SROs to establish, maintain, and enforce rules
that restrict their members from displaying quotations that lock or cross previously displayed
quotations.

Section 6(a)(2) of the Exchange Act requires registered exchanges to allow any qualified and
registered broker-dealer to become a member of the exchange — a key element in assuring fair
access to exchange services. In contrast, the access requirements that apply to ATSs are much
more limited. Regulation ATS includes two distinct types of access requirements: (1) order
display and execution access in Rule 301(b)(3); and (2) fair access to ATS services in general in
Rule 301(b)(5). An ATS must meet order display and execution access requirements if it displays
orders to more than one person in the ATS and exceeds a 5% trading volume threshold. An ATS
must meet the general fair access requirement if it exceeds a 5% trading volume threshold. If an
ATS neither displays orders to more than one person in the ATS nor exceeds a 5% trading volume
threshold, Regulation ATS does not impose access requirements on the ATS.
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In a dispersed and complex market structure with many different trading centers
offering a wide spectrum of services, brokers play a significant role in linking trading
centers together into a unified national market system. Brokers compete to offer the
sophisticated technology tools that are needed to monitor liquidity at many different
venues and to implement order routing strategies. To perform this function, brokers may
monitor the execution of orders at both displayed and undisplayed trading centers to
assess the availability of undisplayed trading interest. Brokers may, for example,
construct real-time “heat maps” in an effort to discern and access both displayed and
undisplayed liquidity at trading centers throughout the national market system.

Using their knowledge of available liquidity, many brokers offer smart order
routing technology to access such liquidity. Many brokers also offer sophisticated
algorithms that will take the large orders of institutional investors and others, divide a
large “parent” order into many smaller “child” orders, and route the child orders over
time to different trading centers in accordance with the particular trading strategy chosen
by the customer. Such algorithms may be “aggressive,” for example, and seek to take
liquidity quickly at many different trading centers, or they may be “passive,” and submit
resting orders at one or more trading centers and await exccutions at favorable prices. To
the cxtent they help customers cope with the dispersal of liquidity among a large number
of trading centers of different types and achieve the best execution of their customers’
orders, the routing services of brokers can contribute to the broader policy goal of
promoting efficient markets.

The linkage function of brokers also is supported by a broker’s legal duty of best
execution. This duty requires a broker to obtain the most favorable terms reasonably
available when executing a customer order.”’ Of course, this legal duty is not the only
pressure on brokers to obtain best execution. The existence of strong competitive
pressure to attract and retain customers encourages brokers to provide high quality
routing services to their customers.”

f) Professional Liquidity Providers on
Exchanges and ECNs

Liquidity on equities exchanges and ECNs is derived from orders to buy or sell
securities as well as quotations submitted by members of an exchange that are registered
as market makers. Professional liquidity providers are proprietary traders in the business
of providing liquidity to the market, often through the submission of limit orders that rest
on the electronic order books of exchanges and ECNs.” They include registered entitics,

7 See, e.g., Regulation NMS Release, 70 FR at 37537-37538 (discussion of duty of best execution).

™ In this regard, Rules 605 and 606 of Regulation NMS are designed to support competition by

enhancing the transparency of order execution and routing practices. Rule 605 requires market
centers to publish monthly reports of statistics on their order execution quality. Rule 606 requires
brokers to publish quarterly reports on their routing practices, including the venues to which they
route orders for execution.

As noted above, over-the-counter market makers also provide liquidity by trading chiefly with
customer orders.
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such as exchange specialists and market makers, as well as unregistered proprietary
trading firms that engage in passive market making and other types of trading strategies.
As discussed below, some types of professional liquidity providers have certain
obligations, such as to provide liquidity whether the market is up or down and maintain
fair and orderly markets. Other professional liquidity providers do not have such
responsibilities, including some of the high frequency proprictary trading firms that also
are discussed below.

Q) Market Makers

In general, the rules of national securities exchanges allow a member, on a
voluntary basis, to register as a market maker on a security-by-security basis and subject
to certain obligations. While the rules of a national securities exchange may contain
provisions that provide for market makers, these rules do not requirc any member to
register as a market maker.®® Accordingly, an exchange may not have registered market
makers even though its rulebook provides for them. - In addition, the rules of many
exchanges permit multiple members to register as market makers for the same security.

Pursuant to exchange rules, registered market makers are required to engage in a
course of dealings for their own account to assist in the maintenance, insofar as
reasonably practicable, of fair and orderly markets. These exchange rules generally
require a market maker to maintain a continuous two-sided quotation in the security or
sccuritics for which the member is registered as a market maker. Such rules, however, do
not generally dictate the prices at which a market maker must quote. For example, when
a market maker’s liquidity has been exhausted, or if it is unwilling to provide liquidity, it
may at that time submit what is called a stub quote — for example, an offer to buy a given
stock at a penny — to comply with its obligation to maintain a continuous two-sided
quotation.”’ Previously, market makers’ quotations were required to be “reasonably
related to the prevailing market.” In requesting the deletion of this requirement,
exchanges argued that the market structure had changed since the requirement was
originally introduced in 1987 and that the requirement was no longer a meaningful means
of ensuring market execution quality because of the highly competitive and increasingly
automated environment of equities trading, and also because markets were required to
abidc by the trade-through protections of Regulation NMS.® In addition, it was believed
that the duty of best execution would ensure that market makers with the most
competitive quotations receive executions and thereby provide incentives for them to

& In addition, the Exchange Act does not require a national securities exchange to have market

makers. See, e.g., Securities Exchange Act Release Nos. 61698 {March 12, 2010), 75 FR 13151
(March 18, 2010) (order granting the exchange registration of EDGX Exchange, Inc. and EDGA
Exchange, Inc.).

it See, e.g. Nasdaq Rule 4613; NYSE Arca Equities Rule 7.23; and BATS Rule 11.8,

82 See Securities Exchange Act Release No. 56586 (October 1, 2007), 72 FR 57085 (October 5,
2007) (SR-NASDAQ-2007-069).
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quote at or near the NBBO, and that the quality of a market maker’s executions could
also be reviewed by looking at market exccution quality reports.®?

Certain exchanges have a single market maker for each security traded on that
exchange. In the past, NYSE maintained a “specialist”-based market structure, with the
specialist serving as the market professional that managed trading in the specific
securities he was assigned.® The NYSE specialist was responsible for the execution of
all orders coming into the Exchange, for condueting auctions on the NYSE floor, and for
maintaining an orderly market in assigned securitics. Specialists’ dealer activitics were
governed, in part, by negative and affirmative trading obligations. Rule 11b-1 under the
Exchange Act® requires exchanges that permit members to register as specialists to have
rules governing specialists’ dcaler transactions so that their proprietary trades conform to
the negative and affirmative obligations. The negative obligation as set forth in Rule
11b-1 under the Act requires that a specialist’s dealings be restricted, so far as
practicable, to those reasonably necessary to permit the specialist to maintain a fair and
orderly market.*® The affirmative obligation as set forth in Rule 11b-1 under the Act
requires a specialist to engage in a course of dealings for its own account to assist in the
maintenance, so far as practicable, of a fair and orderly market

In 2008, in order to adapt to the more clectronic marketplace and increased
competition from other trading venues, NYSE replaced its specialist system with a
system of “Designated Market Makers” (“DMMSs”). DMMs are similar to specialists in
many ways, including in that there is only a single DMM on NYSE for each stock. Some
obligations, such as the negative obligations specialists were subject to, no longer apply
to DMMs. In addition, DMMs now have the ability to trade on parity with other market
participants, as well as functionality reserved solely for DMMs that permits them to
transmit a schedule setting forth additional liquidity that DMMs commiit to provide in
their assigned securities at specific price points. At the same time, DMMs are subject to
other responsibilities, some the same as those previously imposed on specialists and
others new. For example, DMMs are subject to quoting depth guidelines and are
obligated to maintain a bid or an offer at the NBBO for a certain percentage of the trading
day.

) High Frequency Traders
Highly automated trading systems have helped enable a business model for a new

type of professional liquidity provider that is distinct from the more traditional exchange
specialist and over-the-counter (“OTC”) market maker. In particular, proprietary traders

83 Id

8 Section 11(b) of the Exchange Act allows the rules of a national sécurities exchange to permit a

member to be registered as a specialist and act as both a broker and a dealer. 15 U.S.C. 78k(b).
& 17 CFR 240.11b-1.
8 17 CFR 240.11b-1(a)(2)(iii).
& 17 CFR 240.11b-1(a)(2)(ii).
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now use high speed systems by submitting large numbers of orders that can result in
morc than 1 million trades per day by a single firm. These proprietary traders often are
labeled as engaging in high-frequency trading (“HFT”), though the term does not have a
settled definition and may encompass a variety of strategies in addition to passive market
making.

HFT traders can be organized in a variety of ways, including as a proprietary
trading firm (which may or may not be a registered broker-dealer and member of
FINRA), as the proprietary trading desk of a multi-service broker-dealer, or as a hedge
fund (all of which are referred to hereinafter collectively as a “proprietary firm”). Other
characteristics often attributed to proprietary firms engaged in HFT are: (1) the use of
extraordinarily high-spced and sophisticated computer programs for generating, routing,
and executing orders; (2) use of co-location services and individual data feeds offered by
exchanges and others to minimize network and other types of latencies; (3) very short
time-frames for establishing and liquidating positions; (4) the submission of numerous
orders that are cancelled shortly after submission; and (5) ending the trading day in as
close to a flat position as possible (that is, not carrying significant, unhcdged positions
over-night). Given the competitive pressures to maximize their speed of trading, HFT
firms typically will attempt to streamline the code for their trading algorithms. Howcver,
every check and filter in that code reduces its speed, creating a tension.

HFT is one of the most significant market structure developments in recent years.
Estimates of HFT volume in the equity markets vary widely, though they often are 50
percent of total volume or higher.®® By any measure, HFT is a dominant component of
the current market structure and is likely to affect nearly all aspeets of its performance.
In addition, though the term HFT implies a large volume of trades, some of the concerns
that have been raised about particular strategics used by proprietary firms do not
necessarily involve a large number of trades. Indeed, any particular proprictary firm may
simultaneously be employing many different strategies, some of which generate a large
number of trades and some that do not. Conceivably, some of these strategies — for
example, if they dampen short-term volatility or promote efficient pricing by narrowing
spreads — may benefit market quality and long-term investors and others could be
harmful.

e) Relevant Equity Market Structure Features

A number of features relating to the equity markets are relevant to the events of
May 6, 2010 and are discussed below:

88 See, e.g., Jonathan Spicer and Herbert Lash, Who’s Afraid of High-Frequency Trading?,

Reuters.com, December 2, 2009 (available at
http://www.reuters.com/article/idUSN173583920091202) (“High-frequency trading now accounts
for 60 percent of total U.S. equity volume, and is spreading overseas and into other markets.”);
Scott Patterson and Geoffrey Rogow, What’s Behind High-Frequency Trading, Wall Street
Journal, August 1, 2009 (“High frequency trading now accounts for more than half of all stock-
trading volume in the U.S.”).
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@) Order Types

Market Orders: In certain cases, and particularly for illiquid securitics, a large
order or influx of orders can soak up available liquidity across the market, resulting in an
order, particularly if it is a market order, breaking through many price levels in an effort
to obtain an exccution at any price. A market order is an order to buy or sell a stock at
the best available market price. Market orders do not require an exccution at a specific
price or price range. With market orders, the order submitted is generally assured an
execution; however, there is no limit on what the execution price can be. This contrasts
with limit orders, which are submitted with a specified limit price. Limit orders guard
against exccutions at prices at which the order submitter is not willing to trade, though
the trade-off is that the order may not be executed if the market suddenly moves away
from the specified limit price.

Stop loss market orders are orders that turn into market orders when the stop price
of the order is reached. When an investor places a stop loss market order to sell, the
investor is instructing the broker to sell a stock at the market if it falls to a certain price.
In a normal market, where liquidity exists as the stock price goes up or down, this
strategy can protect an investor from taking a major loss if the stock drops significantly
by selling at a predetermined price to minimize the loss. However, during times of
extreme market volatility, the usc of market orders when stop loss levels are triggered
could result in executions at aberrant prices if all other liquidity has alrcady been
cxhausted.

The rules of some exchanges provide a “collar” for market orders. For example,
on BATS, any portion of a market order that would otherwise execute at a price more
than $0.50 or 5 percent worse than thc NBBO at the time the order initially reaches the
exchange, whichever is greater, will be cancelled.¥ BATS’s market order thresholds are
intended to help avoid executions on BATS of market orders at prices that are
significantly worse than the initial NBBO, particularly in thinly-traded securities. BATS
market participants that intend to trade against liquidity at price points beyond the market
order thresholds can specify that intent by instead submitting a marketable limit order.”

Similarly, on NASDAQ, subject to certain exceptions,”’ market orders (called
“Unpriced Orders” on NASDAQ) are “Collared Orders” that, for any portion of a
Collared Order that would exccutc at a price morc than $0.25 or 5 percent worsce than the
NBBO at the time when the order reaches NASDAQ), whichever is greater, will be
cancelled. In proposing to adopt its collar for market orders, NASDAQ stated that it was
intended to reduce the risk that unpriced orders might execute at prices significantly

8 BATS Rule 11.9(a)}(2).

%0 See Securities Exchange Act Release No. 34-39258 (January 15, 2009), 74 FR 4788 (January 27,
2009) (SR-BATS-2009-001).

ot Unpriced Orders would not be Collared Orders for: (1) Market On Open Orders; (2) Market On

Close Orders; (3) Unpriced Orders included in a Nasdaq Halt Cross or Nasdaq Imbalance Cross;
or (4) Unpriced Orders that are Reference Price Cross Orders. See Nasdaq Rule 4751(e)(13).
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worse than the NBBO. Nasdaq noted that market participants generally expect that their
orders will be executed in full at a price reasonably related to the prevailing market, but
that participants might not be aware if there is insufficient liquidity at or near the NBBO
to fill the entire order, particularly for thinly-traded securities.”

Intermarket Sweep Orders: Regulation NMS also introduced the use of
intermarket sweep orders. An intermarket sweep order is a limit order that meets the
following requirements: (1) when routed to a trading center, the limit order is identified
as an intermarket sweep order; and (2) simultaneously with the routing of the limit order
identified as an intermarket sweep order, one or more additional limit orders, as
necessary, are routed to exccute against the full displayed size of all protected quotations
with a superior price.” These additional limit orders must be marked as intermarket
sweep orders to allow the receiving market center to execute the order immediately
without regard to better-priced quotations displayed at other trading centers (by
definition, each of the additional limit orders would meet the requirements for an
intermarket sweep order).

A trading center may immediately execute any order identified as an intermarket
sweep order.™® It therefore need not delay its execution for the updating of the better-
priced quotations at other trading centers to which orders were routed simultaneously
with the intermarket sweep order. A trading center itself may also route out intermarket
sweep 905rders and thereby clear the way for immediate internal executions at the trading
center.

5 See Securities Exchange Act Release No. 60371 (July 23, 2009), 74 FR 38075 (July 30, 2009)
(SR-Nasdag-2009-070).

# Rule 600(b)(3) of Regulation NMS. 17 CFR 242.600(b)(3).

o Rule 611(b)(5) of Regulation NMS. 17 CFR 242.611(b)(5).

9 Rule 611(b)(6) of Regulation NMS. 17 CFR 242.611(b)(6).

To illustrate the operation of intermarket sweep orders, assume that a broker-dealer’s customer
wished to sell a large amount of a stock. Trading Center A is displaying the national best bid of
500 shares at $10.00, along with quotations in its proprietary depth-of-book data feed of 1500
shares at $9.99, and 5000 shares at $9.97. The customer decides to sweep all liquidity on Trading
Center A down to $9.97. Assume also that Trading Center B is displaying a protected bid of 2000
shares at $9.99, Trading Center C is displaying a protected bid of 400 shares at $9.98, and Trading
Center D is displaying a protected bid of 200 shares at $9.97. The broker-dealer could execute
tbis trade for its customer, subject to its best execution responsibilities, by simultaneously routing
tbe following orders: (1) an intermarket sweep order to Trading Center A with a limit price of
$9.97 and a size of 7000 shares; (2) an intermarket sweep order to Trading Center B with a limit
price of $9.99 and a size of 2000 shares; and (3) an intermarket sweep order to Trading Center C
with a limit price of $9.98 and a size of 400 shares.

All of these orders would meet the requirements of the definition of intermarket sweep orders
because the necessary orders simultaneously were routed to execute against the displayed size of
all better-priced protected quotations. Trading Centers A, B, and C all could execute their orders
immediately without regard to the protected quotations displayed at other trading centers. No
order would need to be routed to Trading Center D because the price of its bid was not superior to
the most inferior limit price of the order routed to Trading Center A. Assuming the customer
obtained a fill for each of its orders at the displayed prices and sizes, it would have been able to
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2) Temporary Unavailability of Market-Specific
Liquidity

Liquidity Replenishment Points: NYSE utilizes a hybrid floor/electronic trading
model, unlike most other markets today which are fully clectronic. In attempting to meld
the traditional open-outcry floor-based auction model with today’s technology, NYSE’s
trading system utilizes what are known as “liquidity replenishment points” (“LRPs").%
LRPs are best thought of as a “speed bump™ and are intended to dampen volatility in a
given stock by temporarily converting from an automated market to a manual auction
market when a price movement of sufficient size is reached. In such a case, trading on
NYSE in that stock will “go slow” and pause for a time period to allow the Designated
Market Maker to solicit additional liquidity before returning to an automated market.
This “speed bump” occurs even when therc may be additional interest on NYSE’s book
beyond the LRP price point.

LRPs are calculated by NYSE automatically throughout the trading day.
Specifically, the LRP is calculated upon the opening trade of the day in the security or, if
there is no opening trade, on the opening quote, and is recalculated (i) every 30 seconds
thereafter based on the last sale; (ii) after a manual trade by the DMM; (ii1) when
automatic executions resume after an LRP is reached; and (iv) upon the first sale or quote
after automatic executions resume following an LRP. The precise LRP value varies
according to the sccurity’s sharc price and average daily volume within specified rangcs.
LRPs are calculated by adding or subtracting the LRP value to the last sale price or quote
as appropriate on the exchange in the relevant security.”’

When an incoming order on the NYSE would result in an execution [at or] outside
an LRP or the stock is quoted outside an LRP, automatic executions in the security are
suspended on that side of the market. In addition, NYSE will suspend automated
quotations in the security, and will identify its quote on the consolidated tape with a
“non-firm” indicator. This is referred to as a “slow market” or “going slow” in the
sccurity. NYSE will resume automated quotations and automatic executions as soon as
possible after an LRP is reached, once the DMM manually determines the reopening
pricc. In many cases, this occurs in a fraction of a second, but when the market is
particularly volatile, it can take a minute or more. Upon resumption of automatic
executions, a new LRP is calculated for the security. On days of major market volatility,
stocks with significant and continual declines may cause NYSE trading to remain in the
“go slow” mode for extended periods or to intcrmittently return to automated execution
status beforc quickly again hitting another LRP and thereby “going slow™ again.

obtain an immediate execution of a 9400-share trade by sweeping through four price levels at
Trading Center A, while also honoring the protected quotations at two other trading centers.

For example, if the last sale price in a security is $20 and the LRP value is $0.40, an LRP would
be reached at $20.40 on the upside or $19.60 on the downside.

7 NYSE Rule 1000(a)(iv).
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Self-Help: An exchange may exclude the quotations of another exchange from its
determination of whether the other exchange has a better “protected” price to which it
must route orders for execution under Regulation NMS if that other exchange is
experiencing a failure, material dclay, or malfunction in its systems or equipment.”® This
is known as invoking “self-help” against the other exchange.” This mechanism gives
trading centers a remedy if another trading center repeatedly fails to provide an
immediate response (within one second) to incoming orders attempting to access its
quotes.

3 Stub Quotes

As noted above, in order to comply with their obligation to maintain continuous
two-sided quotations, market makers are permitted under the rules of certain exchanges
to utilize stub quotes. When a market order is submitted to an exchange, the order
immediately will seek the best available liquidity, including the protected quotes of other
markets, regardless of price. In times of market stress, if the only liquidity available is,
for example, a one-cent stub quote, the market order, by its terms, will exccute against
the stub quote.

“@) Clearly Erroneous Executions Rules

Erroneous trades can result from a variety of causes, including human error or
computer malfunction. Because the markets today are increasingly fast, automated, and
interconnected, an erroneous trade on one market can very rapidly trigger a wave of
similarly erroneous trades on other markets.'®

The equities exchanges have each adopted “clearly erroncous execution rules”
that are designed to permit them to break trades that are clearly erroneous. Under these
rules, which were last revised in late 2009 to make them more consistent across the
various exchanges, an exchange member may request that an exchange officer review a
potentially erroneous execution and declare it null and void. Alternatively, an equities
exchange may review potentially erroneous executions on its own motion.

The clearly erroneous execution rules recognize that, in most circumstances,
trades that are executed between parties should be honored. On rare occasions, however,
the price of the executed trade indicates a “clearly erroneous error” may exist, suggesting

o Rule 611(b)(1) of Regulation NMS. 17 CFR 242.611(b)(1).
See Question 4.07 of Responses to Frequently Asked Questions Concerning Rule 611 and Rule

610 of Regulation NMS, available at hitp://sec.gov/divisions/marketreg/nmsfag610-11.htmifsec4
(detailing the elements that must be included in a trading center’s policies and procedures to
implement the self-help exception).

100 For example, if the last trade in a stock is $20, and a computer malfunction at one firm causes a

series of trades to occur on multiple exchanges at prices exceeding $50, the automated systems of
other firms may quickly follow, with erroneous trades rapidly impacting multiple markets and
market participants.
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that it is unrealistic to expect that the partics to the tradc had come to a meeting of the
minds regarding the terms of the transaction and that the trade should be broken.

In determining whether to break trades, the rules permit equities exchanges to
consider breaking a trade only if the price exceeds the consolidated last sale price by
more than a specified percentage amount: 10% for stocks priced under $25; 5% for stocks
priced between $25 and $50; and 3% for stocks priced over $50. These percentage
thresholds may be (i) doubled for exccutions occurring between 9:30 a.m. and 10:00 a.m.,
when the S & P 500 Futures are up or down between 3% and 5% at 9:15 a.m. or (i1)
tripled when the S & P 500 Futures are up or down 5% or greater at 9:15 a.m.

The equities exchanges also may consider additional factors to determine whether
an execution is clearly erroneous, including but not limited to, system malfunctions or
disruptions, volume and volatility for the security, news released for the security, whether
trading in the security was recently halted/resumed, whether the security was subject to a
corporate action, overall market conditions, consideration of primary market indications,
and executions inconsistent with the trading pattern in tbe stock.

When an event involves erroneous trades that occur in multiple markets, the rules
provide that the equities exchanges may use a higher percentage threshold in an effort to
coordinate a result across markets. Although not required by the rules, the markets
generally convene conference calls to discuss coordinated action when such events occur.
Each exchange, however, retains the right to make its own determination on whether to
nullify trades.

Pursuant to exchange rules, a clearly erroneous determination may generally be
appealed, unless a determination is made that the number of the affected transactions is
such that immediate finality is necessary to maintain a fair and orderly market and to
protect investors and the public interest. In addition, the equities markets generally do
not allow appeals of clearly erroneous rulings that are made in conjunction with other
market centers.

This was the clearly erroneous execution framework in existence on May 6, 2010.
(8] Short Sales

Short selling is defined by Rule 200 of Regulation SHO as “any sale of a security
which the seller does not own or any sale which is consummated by the delivery of a
security borrowed by, or for the account of, the seller.”™®" Short selling often can play an
important role in the market for a variety of reasons, including contributing to cfficient
price discovery, mitigating market bubbles, increasing market liquidity, promoting capital
formation, facilitating hedging and other risk management activities, and limiting upward

101 17 CFR 242.200(a).
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market manipulations. There are, however, circumstances in which short selling can be
used as a tool to manipulate the market.'”

Due to its concerns regarding persistent fails to deliver'® and potentially abusive
“naked” short selling, the SEC adopted Regulation SHO, which became effective in early
2005.'% As adopted in 2005, this Regulation imposed three general requirements with
respect to short sales: a marking requirement, a locate requirement and a close-out
requirement. Since 2005, the SEC has adopted several amendments to Regulation SHO.
Two of the most recent amendments included further tightening the Regulation’s close-
out requirement and adding a short sale price test restriction.

In connection with further tightening the Regulation’s close-out requirement, in
the fall of 2008, the SEC adopted temporary Rule 204T of Regulation SHO, with an
expiration date of July 31, 2009.'" Temporary Rule 204T strengthened the close-out
requirements of Regulation SHO for fails to deliver resulting from sales of any equity
security. Prior to the adoption of temporary Rule 204T, Regulation SHO’s close-out
requirement had applied only to those securities with a persistent and substantial level of
fails to deliver (known as “threshold securities™). Due to the positive impact that
temporary Rule 204T, as well as other recent SEC actions, had on reducing fails to
deliver in equity securities, the SEC made the requirements of temporary Rule 204T
permanent, with some limited modifications.'%

10 For example, in 2003, the SEC settled a case against certain parties relating to allegations of

manipulative short selling in the stock of a corporation. The Commission alleged that the
defendants profited from engaging in massive “naked” short selling that flooded the market with
the stock, and depressed its price. See Rhino Advisors, Inc. and Thomas Badian, Lit. Rel. No.
18003 (Feb. 27, 2003); SEC v. Rhino Advisors, Inc. and Thomas Badian, Civ. Action No. 03 civ
1310 (RO) (S.D.N.Y); see also U.S. v. Russo, 74 F.3d 1383, 1392 (2d Cir. 1996) (short sales were
sufficiently connected to the manipulation scheme as to constitute a violation of Exchange Act
Section 10(b) and Rule 10b-3); S.E.C. v. Gardiner, 48 S.E.C. Docket 811, No. 91 Civ. 209]
(S.D.N.Y. Mar. 27, 1991) (alleged manipulation by sales representative by directing or inducing
customers to sell stock short in order to depress its price).

103 A fail to deliver occurs when a seller fails to deliver securities to the buyer when delivery is due.

10 See Securities Exchange Act Release No. 50103 (July 28, 2004), 69 FR 48008 (August 6, 2004).

105 See Securities Exchange Act Release No. 58733 (October 14, 2008), 73 FR 61706 (October 17,
2008); see also Securities Exchange Act Release No. 58572 (September 17, 2008), 73 FR 54875
(September 23, 2008).

o6 See Securities Exchange Act Release No. 60388 (July 27, 2009), 74 FR 38266 (Tuly 31, 2009).
Under Rule 204, if a firm that clears and settles trades has a fail to deliver position at a registered
clearing agency in any equity security for a short sale transaction in that equity security, the firm
must, by no later than the beginning of regular trading hours on the settlement day following the
settlement date, referred to as T-+4, immediately close out the fail to deliver position by borrowing
or purchasing securities of like kind and quantity. If the fail 1o deliver position results from a long
sale or bona fide market making activity, the firm must, by no later than the beginning of regular
trading hours on the third settlement day following the settlement date, referred to as T+6,
immediately close out the fail to deliver position by borrowing or purchasing securities of like
kind and quantity. Ifa firm that clears and settles trades does not purchase or borrow shares, as
applicable, to close out a fail to deliver position in accordance with Rule 204, the firm, and any
broker-dealer from which it receives trades for clearance and settlement, must borrow or arrange
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With respect to adding a short sale price test restriction, in February 2010, the
SEC approved Rule 201 of Regulation SHO, which restricts short selling in NMS stocks
to a price above the national best bid after a stock’s price has declined by 10% or more
from the prior day’s closing price.”” The Rule became cffective on May 10, 2010 and
has a six month implementation period. Thus, compliance with the Rule was not required
on May 6, 2010.

Rule 201 requires a trading center to establish, maintain, and enforcc written
policies and procedures that are reasonably designed to prevent the execution or display
of a short sale order of an NMS stock at a price that is less than or equal to the current
national best bid once the circuit breaker has been triggered. The price test restriction,
once in effect, will apply to all short sales in that stock for the remainder of the day and
the following day, unless an exception applics. Under the Rule, the listing market for the
NMS stock must determine whether the stock’s price has decreased by 10% or more from
its prior day’s closing price. The listing market must then immediately notify the single
plan processor responsible for consolidating information for the NMS stock that the
circuit breaker has been triggered. The single plan processor is then required to
disseminate the information to the markets.

2. Overview of Listed Options Markets

A listed option is any option traded on a registered national securities exchange or
automated facility of a national securities association. To date, all orders in listed options
are executed only on registered national securities exchanges. The Options Clearing
Corporation (“OCC”), a clearing agency registered with the SEC, is considered the issuer
and guarantor of each listed options contract, and all listed options transactions are
centrally cleared through OCC.

Listed options are currently traded on eight national securitics exchanges, owned
by six entitics. These eight exchanges are BATS, BOX (a facility of BX), CBOE, ISE,
NASDAQ OMX Phlx, NOM (a facility of Nasdaq), NYSE Amex, and NYSE Arca.
Based on market share data for April 2010 obtained from the OCC,'® the exchange with
the highest market share of option volume was CBOE, with 33.88%. The two exchanges
owned by The NASDAQ OMX Group, Inc. together had a market share of 23.91%
(NASDAQ OMX Phix had 21.51% and NOM had 2.40%). The two exchanges owned by
NYSE Euronext together had a market share 0f 23.63% (NYSE Arca had 12.98% and
NYSE Amex had 10.65%). ISE had a market share of 19.17% and BOX had a market
share of 2.21%.

to borrow securities prior to accepting or effecting further short sales in that security, until the firm
closes out the fail to deliver position by purchasing securities of like kind and quantity and that
purchase has cleared and settled at a registered clearing agency.

107 See Securities Exchange Act Release No. 61595 (February 26, 2010), 75 FR 11232 (March 10,
2010),

108 See Table 8.

Appendix A - 18



250

Similar to NMS stocks, most listed options arc traded on multiple exchanges. In
contrast to some markets where trading is concentrated on a single exchange or market,
because liquidity on the options markets is dispersed across cight exchanges, linking the
various exchanges is critical to the successful operation of the national market system for
listed options. The options exchanges have implemented a joint industry plan to enhance
the linking of the trading of listed options across the multiple exchanges. Most recently,
in August 2009, the options exchanges implemented a new plan (the “Options Plan™),
approved by the SEC,'” which includes a “trade-through” rule that prevents the
execution of trades on one options exchange at prices lower than a Protected Bid or
higher than a Protected Offer.!'® Each exchange adopted rules to implement the Options
Plan that prohibit its members from effecting trade-throughs, subject to certain
enumerated exceptions. The approach to trade-throughs under the Options Plan is similar
to that taken by the SEC under Rule 611 of Regulation NMS.'*!

As with NMS stocks, linkage among options exchange is an important protection
against trade-throughs because it provides a baseline assurance that: (1) marketable
orders will receive at least the best displayed price, regardless of the particular exchange
that executes the order or where the best price is displayed in the national market system;
and (2) quotations that arc displayed at one exchange will not be bypassed by trades with
inferior prices at any other options exchange in the national market system.

The trade-through prohibition for listed options also helps promote linkages
among exchanges by encouraging them, when they do not have available trading interest
at the best price, to route marketable orders to an exchange that is displaying the best
price. Although the options exchanges are not required to route orders to better prices (an
exchange can, for example, cancel and return an order when it does not have the best
price), competitive factors have led options exchanges to offer routing services to their
customers. Pursuant to the Options Plan, the options exchanges effectively adopted a

109 See Securities Exchange Act Release No. 60405 (July 30, 2009), 74 FR 39362 (August 6, 2009)
(File No. 4-546).

e A “Protected Bid” “Protected Offer” means a bid or offer in an option series that is displayed by

an Eligible Exchange, is disseminated pursuant to the Options Price Reporting Authority Plan
(“OPRA Pian”), and is the Best Bid or Best Offer of an Eligible Exchange. A “Best Bid” or “Best
Offer” means the highest bid price or the lowest offer price communicated by a member of an
Eligible Exchange to any broker-dealer or to any customer at which such member is willing to buy
or sell, either as principal or agent. “Eligible Exchange” means a national securities exchange
registered with the Commission in accordance with Section 6(a) of the Exchange Act that, among
other things, is a Participant Exchange in OCC and is a party to the OPRA Plan. See Sections
2(1), 2(2), 2(14), and 2(17) of the Options Plan.

The OPRA Plan is a national market system plan approved by the SEC pursuant to Section 11A of
the Exchange Act and Rule 608 thereunder. See Securities Exchange Act Release No. 17638
(March 18, 1981), 22 S.E.C. Docket 484 (March 31, 1981).

Ht See supra note 58.
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“private linkage” apgroach that relies exclusively on brokers to provide routing services
among exchanges.“

Just like registered exchanges that trade NMS stocks, registered exchanges that
trade listed options must undertake self-regulatory responsibility for their members and
file their proposed rule changes for approval with the SEC. These proposed rule changes
publicly disclose, among other things, the trading services and fees of exchanges.

The registered exchanges that trade listed options have various market structures.
Some are fully electronic (such as ISE, BATS, and NOM), while others have hybrid
models that combine electronic trading with floor trading (such as CBOE, NYSE Amex,
and NASDAQ OMX Phlx). In addition, some of the options exchanges have in the past
few years adopted the “maker-taker” pricing model that is prevalent in the markets
trading NMS stocks. The introduction of the marker-taker model followed the reduction
of the quoting increment in certain options in 2007.'"* Under this model, non-
marketable, resting orders that offer (make) liquidity at a particular price receive a
liquidity rebate if they are executed, while incoming orders that execute against (take) the
liquidity of resting orders are charged an access fee. The SEC recently published for
comment a proposal that would cap the amount of fees an options exchange could charge
for executions against the best displayed prices of the exchange at $0.30 per contract.'™*
Exchanges typically charge a somewhat higher access fee than the amount of their
liquidity rebates, and retain the difference as compensation.

Some other options exchanges use a “broker payment” model. These exchanges
generally charge no or low fees for the execution of customers’ orders,'"* but often
charge other types of fees on a per-transaction basis. For example, most options
exchanges charge a surcharge or “royalty” fee for executions in certain index option
classes. Many exchanges also charge a payment for order flow or “marketing” fee to
market makers that trade with customer orders on the exchange. The exchange then

e Prior to the Options Plan, the options exchanges routed specific linkage orders through a stand-

alone system, or hub, which acted as a centralized data communications network that
electronically linked the options exchanges to one another. See Securities Exchange Act Release
No. 60405, supra note 109.

13 On January 26, 2007, the then-existing six options exchanges implemented a pilot program to

quote certain options series in thirteen classes in one-cent increments. Nasdaq became a
participant in this program on March 31, 2008, when it commenced trading on NOM, and BATS
became a participant on February 26, 2010 when it commenced trading on BATS Options
Exchange Market. Since 2007, the pilot program has been extended and expanded several times.

Hd See Securities Exchange Act Release No. 61902 (April 14, 2010), 75 FR 20738 (April 20, 2010).

s Exchanges that use the “broker payment” model also generally give priority to customer orders at

the best price over other orders or quotations at that price. After customer orders are executed, the
rules of “broker payment” options exchanges dictate how the remainder of an incoming order is
allocated against resting non-customer orders or quotations. Exchanges that use a “broker
payment” model do not give priority to orders from certain customers who are “professional”
customers under exchange rules. “Professional” customers are treated on ISE, CBOE, NYSE
Amex and Nasdaq OMX Phix in the same manner as a broker-dealer for purposes of specified
order execution rules, including priority rules.
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makes the proceeds from such “marketing” fees available to collectively fund payment
for order flow to brokers directing order flow to the exchange.

The registered options exchanges typically offer a wide range of order types for
trading on their markets. Examples of order types include market orders,*® limit orders,
and intermarket sweep orders.”’” Some of the order types are displayable in full if they
arc not executed immediately. Others are un-displayed, in full or in part. For example, a
reserve order type will display part of the size of an order at a particular price, while
holding the balance of the order in reserve and refreshing the displayed size as needed.'®
In general, displayed orders are given execution priority at any given price over fully un-
displayed orders and the un-displayed size of reserve orders.'”®

Unlike with NMS stocks, all listed option orders are executed on registered
national sccurities exchanges. Thus, broker-dealers cannot internally execute trades in
listed options in the over-the-counter market. Instead, all such trades must be sent to a
registered exchange for execution pursuant to the exchange priority rules. In addition,
there is one registered ATS that conducts a listed options business. Any orders matched
by this ATS, however, must be sent to a registered exchange for execution pursuant to the
exchange’s priority rules.

As with NMS stocks, in a dispersed and complex market structure with many
different options exchanges offering a wide spectrum of services, brokers play a
significant role in linking exchanges together into a unified national market system.
Brokers compete to offer the sophisticated technology tools that are needed to monitor
liquidity at many different venues and to implement order routing strategies. To perform

16 See supra section entitled “Order Types.”

7 See Section 2(9) of the Options Plan. Intermarket sweep orders in the options markets are

functionally similarly to the ISO order for NMS stocks. See supra notes 93-95 and accompanying
text,

HE See, e.g., NYSE Arca Options Rule 6.62 (defining NYSE Arca’s reserve order as a limit order

with a portion of the size displayed and with a reserve portion of the size that is not displayed on
NYSE Arca). See also Nasdaq Options Rule Ch. VI. Section I(e)(6) (defining NOM’s price
improving order as an order to buy or sell an option at a specified price at an increment smaller
than the minimum price variation in the security. Price improving orders that are available for
display shall be displayed at the minimum price variation in that security and shall be rounded up
for sell orders and rounded down for buy orders); and ISE Rule 715(c) and Supplementary
Material .02 to ISE Rule 713 (defining ISE’s all-or-none order as a limit or market order that is to
be executed in its entirety or not at all. These orders are contingency orders and have no priority
on ISE’s limit order book. Such orders are not displayed in ISE’s best bid or offer but are
maintained in the system and remain available for execution after ail other trading interest at the
same price has been exhausted).

19 See, e.g., NOM Ch. VI, Section 1(e)(6) (providing that the non-displayed portion of reserve orders

are not displayed in the system, and have lower priority within the system than an equally priced
order that is displayed within the system, regardless of time stamp); BATS Rule 21.8(a)(2)
(generally providing that displayed interest has priority over non-displayed interest at the same
price); and Supplementary Material .02 to ISE Rule 713 (all-or-none orders are maintained in the
system and remain available for execution after all other trading interest at the same price has been
exhausted).

Appendix A - 21



253

this function, brokers may monitor the execution of orders at the various exchanges to
assess the available liquidity. Using their knowledge of available liquidity, brokers can
offer smart order routing technology to access such liquidity. Many brokers also offer
sophisticated algorithms that will take the large orders of institutional investors and
others, divide a large “parent” order into many smaller “child” orders, and route the child
orders over time to different exchanges in accordance with the particular trading strategy
chosen by the customer.

As with NMS stocks, the linkage function of brokers also is supported by a
broker’s duty of best execution. This duty requires a broker to obtain the most favorable
terms reasonably available when executing a customer order.”® Of course, this duty is
not the only pressure on brokers to obtain best exccution. The existence of strong
competitive pressure to attract and retain customers encourages brokers to provide high
quality routing services to their customers. !

As with the trading of NMS stocks, liquidity on options exchanges is derived
from orders to buy or scll particular options series as well as quotations submitted by
members of an exchange that are registered as market makers. Generally, however,
investors in listed options depend upon the liquidity supplied by professional liquidity
providers, such as market makers, to a greater extent than in the market for NMS stocks.
This is due in part to the greater dispersion of trading interest across the thousands of
series of listed oplions.l22 Professional liquidity providers are proprietary traders in the
business of providing liquidity to the market, often through the submission of quotations,
as well as limit orders that rest on the electronic order books of exchanges. They include
registered entities, such as exchange specialists and market makers, as well as
unregistered proprietary trading firms that engage in passive market making and other
types of trading strategies. Some types of professional liquidity providers have certain
obligations, such as to provide liquidity whether the market is up or down and maintain
fair and orderly markets. Other professional liquidity providers do not have such
responsibilities.

In general, the rules of the options exchanges allow a member, on a voluntary
basis, to register as a market maker, either on a class-by-class or series-by-series basis.
Members registered as market makers have certain obligations. Pursuant to the options
exchanges’ rules, the transactions of a market maker in its market making capacity
generally must constitute a course of dealings reasonably calculated to contribute to the
maintenance of a fair and orderly market. These exchange rules also generally require a
market maker to maintain a continuous two-sided quotation in the options for which the
member is registered for a specified percentage of the time, or in a specified number of

120 See supra note 77.

2 Rule 606 of Regulation NMS requires brokers to publish quarterly reports on their routing

practices, including the venues to which they route options orders for execution.

2 Options of the same class that have the same standardized terms (e.g., strike price) comprise an

options series. An options class is an option of the same type (put or calf) with the same
underlying security.
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series or classes. For example, the NOM rules require that its market makers maintain a
two-sided market on a continuous basis in at least 75% of the options series in which they
are registered. On some options exchanges such rules also limit how wide a market
maker can quote.'”® Other options exchanges, such as NOM, do not have any limitations
on the price at which market makers can quote.

While the options exchanges’ rules may contain provisions that provide for
market makers, these rules do not require any particular member to register as a market
maker.'””* Some exchanges do not trade options on their market unless there is at least
one market maker registered in the class. At least one options exchange does allow
options to trade without any market maker registered in the option.” Accordingly, an
exchange may not have registered market makers even though its rulebook provides for
them. In addition, the rules of the options exchanges permit multiple members to register
as market makers for the same option. Some of the exchanges may have a “lead” or
“primary”” market maker assigned in a given option, while others do not.

Each options exchange has adopted an “obvious error rule” that is designed to
permit the exchange to adjust or nullify options transactions that are obviously erroneous.
An obvious error will be deemed to have occurred when the execution price of a
transaction differs from the theoretical price'* for the option by an amount equal to at
least the specified minimum amount indicated in the rule. On some exchanges, an
obvious error also will be deemed to occur if there are erroneous prints or quotes in the
underlying, or if there are verifiable systems disruptions or malfunctions. If the options
exchange determines to adjust the transaction price, the transaction price would be
adjusted to the theoretical price plus or minus an adjustment penalty that is set forth in the
rule. A member of an options exchange may request that its options transaction be
reviewed. Several of the options exchanges also have the discretion to review options
transactions on their own motion.

3. Overview of ETFs

As a general matter, exchange-traded products (“ETPs”) are issuers of exchange-
traded securities that give investors exposure to an investment benchmark or strategy.
ETPs exist in a variety of legal forms, including exchange-traded funds (“ETFs™)
registered as investment companies under the Investment Company Act of 1940 (“1940
Act”), exchange-traded notes (“ETNs”), trust-issued receipts, commodity and currency

12 See, e.g., Nasdaq OMX Phix Rule 1014(c)()(A)(1) and (2).

124

See supra note 80.

1z See Securities Exchange Act Release No. 61735 (March 18, 2010), 75 FR 14227 (March 24,
2010).

126 The theoretical price of an option is, for series that are traded on at least one other exchange, the

fast national best bid (for erroneous sell transactions) and the last national best offer price (for)
erroneous buy transactions) just prior to the trade.
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trusts, and commodity pools. All ETPs register offers and sales of shares under the
Securities Act of 1933 (“Securitics Act”), and a national securities exchange lists the
securities issued by the ETPs for trading on a secondary market.

An ETF is registered under the 1940 Act as an open-cnd investment company or a
unit investment trust (“UIT”). Unlike typical open-end investment companies (“mutual
funds”) or UITs, ETFs issue and redeem shares only in large aggregations or blocks (such
as 50,000 ETF shares) commonly called “Creation Units.” Purchase and redemption
orders for Creation Units are placed by or through participants in the Depository Trust
Company that have cxecuted a “Participation Agreement” with the distributor of the ETF
(““Authorized Participants”). Authorized Participants may purchase a Creation Unit with
a “Portfolio Deposit” cqual in value to the aggregate net asset value (“NAV™) of the ETF
shares in the Creation Unit. The Portfolio Deposit generally consists of a basket of
securities announced by the ETF’s investment adviser or sponsor at the beginning of each
business day and usually mirrors the composition of the ETF’s portfolio. Under certain
circumstances, the Portfolio Deposit may also consist of cash or of cash in lieu of certain
sceurities. The value of a Creation Unit could range from hundreds of thousands of
dollars to several million dollars. After purchasing a Creation Unit, an Authorized
Participant may hold the ETF shares, or sell ETF shares to other investors. ETF shares
are not redeemable from the ETF except when aggregated into Creation Units, and then
only by or through Authorized Participants. Authorized Participants thus act as the
intermediary between investors and the ETF.

Like operating compantes or closed-end funds, ETFs register offers and sales of
shares under the Securities Act, and a national securities exchange lists the ETF shares
for trading. As with any listed security, investors also may trade ETF shares in off-
exchange transactions. In either case, ETF shares trade at negotiated prices. The
devclopment of the secondary market in ETF shares depends upon the activities of
market makers and upon the willingness of Authorized Participants to engage in purchase
and sale transactions in ETF shares in the secondary market.

If an Authorized Participant presents a Creation Unit to the ETF for redemption, it
generally receives a “Redemption Basket” that consists of securities identified by the
ETF investment adviser or sponsor at the beginning of the day and that usually matches
the Portfolio Deposit. In some circumstances, the Redemption Basket could also consist
of cash or of cash in lieu of certain securities. As with purchases from the ETF,
redemptions from the ETF are priced at NAV. An investor holding fewer ETF shares
than the amount needed to constitute a Creation Unit may dispose of those ETF shares
only by selling them in the secondary market at market price, which may be higher or
lower than the NAV of the ETF shares. The investor also pays customary brokerage
commissions on sales in the secondary market.

In the past, ETF shares have not typically traded in the secondary market at a
significant premium or discount in relation to NAV because of the arbitrage opportunities
inherent in the ETF structure. Under normal circumstances, if ETF shares begin to trade
at a discount (i.e., a price less than NAV), arbitrageurs may purchase ETF shares in the
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sccondary market and, after accumulating enough shares to cqual a Creation Unit, redeecm
them directly from the ETF at NAV if an Authorized Participant, or indirectly through
that person, thereby acquiring the more valuable securities in the Redemption Basket. In
purchasing the ETF shares for this purpose, arbitrageurs create greater market demand for
the shares, which may raise the market price to a level closer to NAV. In contrast, if ETF
shares trade at a premium (i.¢., a price greater than NAV), arbitrageurs may purchase the
securities in the Portfolio Deposit, usc them to obtain the more valuable Creation Units
from the ETF, and then sell the individual ETF shares in the secondary market to realize
a profit. As the supply of individual ETF shares available in the secondary market
increases, the price of the ETF shares may fall to levels closer to NAV. Market makers
have also been able to maintain efficient markets in ETF shares even in the absence of an
actual arbitrage transaction by hedging their exposures.

The 1940 Act does not provide for the ETF structure. Accordingly, ETFs that are
registered as investment companies under the 1940 Act first must apply to the SEC to
obtain exemptive relief from certain provisions of the 1940 Act to permit their unique
operations. The SEC issued the first order to an ETF organized as a UIT in 1992, and
began issuing orders to ETFs organized as open-end funds in 1996.""" The SEC now has
issued more than 88 orders to permit ETF operations. As of May 11, 2010, there were
843 ETFs operating in reliance on these orders with a combined total of approximately
$740 billion in net assets,

Unlike ETFs, ETNs are senior, unsecurcd, unsubordinated debt securities issued
by banks. ETNs are similar to ETFs in that they offer exchange-traded securities that
provide investment exposure to certain market benchmarks or strategies. However,
ETNs do not hold portfolios of securitics and arc not registered as investment eompanies
under the 1940 Act. An investor in an ETN is therefore exposed to the credit risk of the
issuer. ETNs can be redeemed from the issuer in large blocks of securities such as
50,000, typically on a weekly basis. There are approximately 90 ETNS.

Other types of ETPs include trust-issued receipts. Trust-issued receipts represent
interests n a fixed trust of specified securities. Unlike other types of ETPs, owners of
trust-issued receipts have the same rights and privileges as if they owned the underlying
securities beneficially outside of the trust structure, and can reccive the reports and
communications that the issuers of the underlying securities send to their respective
beneficial owners. ETPs also include commodities and currency trusts, as well as
commodity pools. While these ETPs trade like ETFs, their portfolios consist of physical
commodities, currency, or futures, rather than securities, and they are not registered as
investment companies under the 1940 Act.

127 SPDR Trust, Series 1, Investment Company Act Rel. Nos. 18959 (September 17, 1992) (notice)
and 19055 (October 26, 1992) (order) and The CountryBaskets Index Fund, Inc., Investment
Company Act Rel. Nos. 21736 (February 6, 1996) (notice) and 21802 (March 5, 1996) (order).
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APPENDIX B

Overview of the Futures Market Structure

A futures contract is an agrcement to purchase or sell a commodity for delivery in
the future at a price that is determined when the contract is bought or sold. Each party is
obligated to fulfill the terms of the contract at the specified price. Futures contracts are
used to assume or shift price risk, and most positions are satisficd by offset or cash
settlement, rather than delivery of the underlying commodity or financial instrument.

1. Designated Contract Markets

U.S. futures exchanges (designated by the CFTC as contract markets, as described
below) are a critical component of the U.S. and world economies, providing significant
benefits to the public at large as well as market participants.]28 Futures markets offer
individuals and firms in a myriad of industries important vehicles for hedging cconomie
risks,'?’ resulting in more efficient production, lower costs, and other benefits. They also
provide vital forums for discovering prices.”*® For these reasons, futures exchanges are
affected with a significant national public interest. Further, as self-regulatory
organizations, futures exchanges must excrcise their regulatory authority effectively,
impartially, and in the public interest. As essential forums for the execution of futures
transactions and for price discovery, exchanges must ensure fair and financially secure
trading facilities.””' They must also fulfill self-regulatory responsibilities through
programs and policies that help ensure market intcgrity, financial intcgrity, and the strict
protection of market participants and the public.'*

Futures contracts must be traded on CFTC-regulated exchanges, called
Designated Contract Markets (DCMs) pursuant to Section 5 of the Commodity Exchange
Act (CEA)."® DCMs may allow access to their facilities to ail types of traders, including
retail customers. DCMs may list for trading futures or options contracts based on any
underlying commodity, index, or instrument. To obtain and maintain a designation, a
DCM must comply with the designation criteria and 18 core principles set forth in
Sections 5(b) and 5(d) of the CEA and Part 38 of the CFTC’s regulations.**

128 Commodity Exchange Act (CEA) Section 3(a), 7 U.S.C. 5(a).
129
I

Id.
d.

13t See. e.g., CEA Section 5(b)(3), 7 U.S.C. 7(b)(3); CEA Section 5(b)(5), 7 U.S.C. 7(b)(5).

132 See, e.g., CEA Section 5(b)(2), 7 U.S.C. 7(b)(2); CEA Section 5(b)(3), 7 U.S.C. 7(b)(5); CEA
Section 5(d)(4), 7 U.S.C. 7(d)(4); CEA Section 5(d)(11), 7 U.S.C. 7(d)(11); CEA Section
5(d)(12), 7 U.S.C. 7(d)(12).

1 CEA Section 5, 7U.S.C. 7.
134 CEA Section 5(h), 7 U.S.C. 7(b); CEA Section 5(d), 7 U.S.C. 7(d); 17 CFR 38.

130

ot
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The CFTC monitors the discharge of each DCM’s self-regulatory responsibilitics
and ongoing compliance with the CEA and CFTC regulations, including the corc
principles applicable to DCMs, through its program of regular rule enforcement reviews.
Periodic rule enforcement reviews examine, among other things, a DCM’s audit trail,
trade practice, disciplinary, and dispute resolution programs. Accurate audit trails are
cssential to reconstruction of trading such as that which occurred on May 6.

DCMs may implement new rules or rule amendments or list new products by
filing with the CFTC a certification that the rule or rule amendment complies with the
CEA and CFTC regulations and policies, or by requesting approval from the CFTC.'¥

Currently, there are 14 DCMs designated by the CFTC that are actively trading.
The total trading volumc on all of these exchanges combined in 2009 was approximatcly
2.7 billion contracts.

2. Futures Market Structure

The market structure of U.S. futures markets differs from the market structurc of
U.S. equities markets. In the cash equity markets, the same security may be traded on
multiple venues that are linked. Under current practice, a given futures contract trades on
only one e¢xchange. For example, the E-mini S&P 500 futures contract and the S&P 500
futures contract trade exclusively on the Chicago Mercantile Exchange (CME), and the
Russell 2000 futures contract trades exclusively on ICE Futures U.S. Futures exchanges
are not linked in the way securitics trading venues arc linked. Futures contracts are not
“issued” by a public company for registration and listing on an exchange. Rather, futures
exchanges design and list them for trading.

The equities and futures markets also differ with respect to clearing. Equities are
cleared through the National Securities Clearing Corporation. Options on equities are
cleared through the Options Clearing Corporation. In the futures markets, individual
exchanges are responsible for maintaining the financial integrity of trading in their listed
contracts. To fulfill this obligation, exchanges select the clearinghouse(s) that will clear
and settle their contracts, a clearing model which is also known as “exchange-directed
clearing.”

The CEA requires that all CFTC-regulated DCMs have all DCM-traded contracts
cleared and settled by a CFTC registered derivatives clearing organization (DCO). 8
One of the critical functions that each DCO performs is the removal of debt obligations
among clearing members. At a minimum, this is done at the end of the trading session
for a given trade date.””” This process is accomplished by independently determining a

135 CEA Section 5¢(c), 7 U.S.C. 7a-2(c); 17 CFR Part 40.

136 CEA Section 5(b)(5), 7 U.S.C. 7(b)(5).

w7 The DCO functions as the central counterparty and guarantor for the positions that result from all

contracts traded on the DCM. This means that the DCO is the long to each short position and the
short to each long position in all contracts that it clears. DCOs deal exclusively with clearing
participants. Any market participant that is not a clearing member of a particular DCM must have
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settlement (or marking) price for cach contract that is clcared and marking all open
positions to that price. The DCO collects cash from clearing members that have lost
money on their positions and pays it to clearing members that have gained money on
their positions.

Exchange-directed clearing has been the standard in the futures industry since the
industry’s inception. The clearinghouse associated with a futures exchange can be either
vertically integrated into the exchange company itself, or serve as a third-party clearing
services provider. Historically, most clearinghouses have been integrated into particular
futures exchanges. The CEA mirrors the exchange-directed clearing model by placing
upon exc%ggges the statutory obligation to ensure the financial integrity of their listed
contracts.

3. Equity Futures Products
a. Broad-Based Index Futures'”

Stock index futures are financial instruments whereby traders buy or sell a
standardized value of a stock index for settlement on a future date at a specified price.
The fundamental economic purpose of stock index futures is to provide a risk
management tool for financial institutions and other market participants active in the
stock market. They are widely used by mutual funds, pension funds, endowments,
foundations and other entities holding securities, as an effective way to protect against
adversc pricc movements associated with holding stock portfolios by selling futures or as
a way to efficiently manage the purchase and sale of stocks as portfolios arc balanced or
adjusted.

Stock index futures are cash settled and do not provide for delivery of the shares
underlying the indices. For most stock index futures contracts, contract expiration is on
the third Friday of the contract month. All open contracts are then settled in cash, based
on the Special Opening Quotation price for the relevant index on the expiration day.'*
Each futures exchange establishes a contract size by specifying a multiplier. For
example, with respect to the CME E-mini S&P 500 contract, the contract size is set at
$50 times the S&P 500 Index value, equal to a notional value of $55,000 per contract
when the index is at 1,100. Stock index futures are subject to price limits and circuit
breaker trading halts that are eoordinated with trading in the underlying securities
markets (circuit breakers are discussed in more detail below). Trading and open interest

its positions carried by a clearing member. The DCO for CME is the CME Clearing House, while
the DCO for ICE Futures US is ICE CLEAR US.

138 See CEA Section 5(b)(5), 7. U.S.C. 7(b)(5); CEA Section 5(d)(11), 7 U.S.C H(d)(11).

1 A broad-based security index means a group or index of securities that does not constitute a

narrow-based security index. 17 CFR 41.1(c).

140 The “Special Opening Quotation” is calculated using normal index calculation procedures except

that the values for the respective components are taken as the actual opening values for each of the
component equities.

Appendix B - 3



260

in stock index futures is concentrated in the nearby month, which typically accounts for
over 90 percent of total activity in all months combined.

Two DCMs, CME and ICE Futures U.S., trade broad-based equity index futures,
the CME and ICE Futures U.S. The combined total trading volume of all equity index
products traded at CME and ICE in 2009 was approximately 766 million contracts.

Stock index futures contracts were introduced in the early 1980’s, beginning with
the Kansas City Board of Trade’s Value Linc Average futures contract and the CME’s
S&P 500 index futures contract. The CME and other futures markets have listed for
trading futures on various broad market sector indices. These include the CME Nasdaq
100, S&P MidCap 400, and S&P Small Cap 600 index futures, the Chicago Board of
Trade (“CBOT”) Dow Jones Industrial Average Index future and the ICE Futures US
Russell 2,000 index future. In addition, the CME and other exchanges list options on
certain stock index futures contracts, including the CME E-mini S&P 500.

As noted, the CME first launched an S&P 500 futurcs contract in the early 1980s;
that contract continues to trade today. That contract, however, has a larger contract size,
$250 times the level of the S&P 500, compared to the $50 multiplier for the E-mini S&P
500 contract. The original S&P 500 contract is traded via open outcry during the day
trading session and on CME Globex during overnight electronic trading hours, while the
E-mini S&P 500 contract is traded exclusively on Globex. From Monday through
Thursday, the E-mini S&P 500 contract trades from 4:30 to 5:30 p.m. and from 6:00 p.m.
to 4:15 p.m. the following day. (It therefore trades until 4:15 p.m. on Friday.) It also
trades from 6:00 p.m. Sunday through 4:15 p.m. Monday. Open outcry trading in the
original S&P 500 contract, which takes place from 9:30 a.m. through 4:15 p.m. Monday
through Friday, overlaps with electronic trading in the E-mini S&P 500 during those
hours. Electronic trading in the original S&P 500 contract (which as noted above takes
place only outside of its open outcry trading hours) also overlaps with the E-mini S&P
500 contract during overnight hours.

The E-mini S&P 500 contract was launched in 1997, as a smaller contract size
version of the original S&P 500 futures contract. Since that time, trading volume and
open interest in the E-mini version has grown dramatically such that, today, the E-mini
S&P 500 contract is the most actively traded domestic stock index futures contract.'*!

Both the E-mini S&P 500 and the pit-traded S&P 500 futures contracts exhibit
substantial trading volume and open interest. In April 2010, trading in the E-mini S&P
500 and the pit-traded S&P 500 futures contracts accounted for about 78 percent of the
total trading volume and about 80 percent of total open interest of all domestic stock
index futures contracts. For this same period, the E-mini S&P 500 contract alone
accounted for about 77 percent of total US stock index futures and options activity. In
this regard, in April 2010, the average daily trading volume in the E-mini S&P 500

4l Total trading volume in the E-mini S&P 500 contract exceeded that of the pit-traded contract in

2006. In 2006, total trading volume in the E-mini S&P 500 contract was 257,926,680 contracts
compared to 74,221,810 E-mini equivalent contracts for the pit-traded S&P 500 contract.
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contract was about 2.1 million contracts, compared to about 17,000 contracts for the S&P
500 contract. As of the close on May 5, total open interest in the E-mini S&P 500
contract was about 2.6 million contracts (representing a notional value of about $152.4
billion), compared to about 328,000 contracts for the S&P 500 contract. The $152.4
billion notional value of the E-mini S&P 500 contract, however, represents only about
one percent of the $14.1 trillion notional value of the cntire U.S. stock market, as
represented by the Russell 3000 index.

The Russell 2000 Index Mini futures contract trades on ICE Futures U.S. It was
originally listed in October 2001 on the CME but moved to ICE Futures U.S. in
September 2008. April 2010 average daily volume for the contract was 150,885. Open
interest as of May 5, 2010 was 392,394 representing 10% of total U.S. stock index
futures open interest.

b. Security Futures

The term “security futures product” (SFP) encompasses security futures and
options on security futures. Security futures includes both futures on a single sccurity
(called single stock futures) and futures on narrow-based security indices.

The Commodity Futures Modernization Act of 2000 (CFMA) lifted the ban on
trading of futures contraets based on single stocks. A security futurc is a contract for the
sale or futurc delivery of a single security or of a narrow-based security index.'*
Previously, these products were prohibited from being offered in the United States. With
the passage of the CFMA, broad-based security index futures, which are not considered
security futures produets, continue to trade under the sole jurisdiction of the CFTC, while
sccurity futures products are subject to the joint jurisdiction of the CFTC and the SEC.'*

Contract markets that have becn designated by the CFTC may trade security
futures products if they notice register with the SEC and comply with certain
requirements of the Securities Exchange Act of 1934.'* Likewise, national securities
cxchanges and national securities associations registered with the SEC may trade security
futures products if they notice register with the CFTC and comply with certain
requirements of the CEA.'**

Only one DCM trades single stock and narrow based index futures contracts,
OneChicago, which was designated as a contract market by the CFTC in 2002. At
expiration of a single stock futures contract, the contract is settled by delivery of shares of
the underlying stock. OneChicago lists 1,936 futures products, of which 233 are futures

e CEA Section 1a(31), 7 U.S.C. 1a(31); 17 CFR Part 41.

13 CEA Section 2(a)(1)(C), 7 U.S.C. 2(a)(1)(C); CEA Section 2(a)(1)(D), 7 U.S.C. 2(a)(1)(D).
tad CEA Section 5f, 7 U.S.C. 7b-1. See also, 17 CFR Part 41.

145 15 U.S.C. 78f(g)(2).
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on Exchange Traded Funds. The total trading volume on OneChicago in 2009 was
approximately 3 million contracts.

4. Electronic Trading
a. History of Electronic Futures Trading

Electronic futures trading began at both CME and CBOT in 1992. Over the
almost two decadcs since then, electronic trading has come to be the prevalent form of
trading in U.S. futures markets. Electronic trading volume surpassed open outery trading
volume at CBOT in 2004, at CME in 2005, and at the New York Mercantile Exchange
(NYMEX) in 2007. As of the end of April 2010, electronic trading accounted for
approximately 88 percent of the combined volume of all CME Group exchanges'**—
which collectively account for approximately 97 percent of all U.S. futures and options
volume——while open outcry trading had declined to approximately 12 percent of the
combined volume of those exchanges.™ For example, in 2009, total trading volume for
the S&P 500 futures contract was approximately 10.4 million contracts as compared to
approximately 556 million contracts for the E-mini S&P 500 contract.

The IntercontinentalExchange, Inc. was launched as a fully electronic trading
venue in 2000. Tt acquired the former New York Board of Trade, now ICE Futures U.S.,
whose markets traded only by open outcry, in 2006. ICE launched electronic trading at
ICE Futures U.S. in 2007, and by the end of 2007 all futures contracts there were
exclusively traded clectronically, with only options on futures still traded by open outcry.

b. Electronic Trading Platforms

Equity index futures on U.S. futures exchanges are traded on two electronic
trading systems, CME Group’s Globex system and the IntercontinentalExchange, Inc.’s
ICE Trading System.

CME Globex supports electronic trading at all CME Group exchanges. The CME
Globex system also supports the electronic trading of partner exchanges including the
Kansas City Board of Trade, Minneapolis Grain Exchange, Dubai Mercantile Exchange,
BM&F Bovespa, and Korea Exchange. Launched in 1992, CME Globex is now accessed
by customers in more than 85 countries and foreign territories, and is available for trading
nearly 24 hours a day from Sunday evening to Friday afternoon. In the first quarter of
2010, CME Globex processed an average daily volume of approximately 9.5 million
contracts for CME, CBOT, NYMEX and COMEX products.

146 The CME Group exchanges include CME, CBOT, NYMEX, and the Commodity Exchange, Inc.
(COMEX).

Although all U.S. futures markets trade either exclusively on electronic trading systems or utilize a
combination of floor trading and electronic trading, this discussion focuses solely on CME Globex
and ICE Trading System, the systems used to trade the E-mini S&P 500 and the Russeli 2000
equity index futures contracts.

147
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The IntercontinentalExchange, Inc.”s ICE Trading System supports electronic
trading at all ICE futures exchanges, including ICE Futures U.S. (regulated by the
CFTC), ICE Europe (regulated by the United Kingdom’s Financial Services Authority),
and ICE Canada (regulated by Canada’s Manitoba Securities Commission). It also
supports electronic trading for ICE’s OTC swaps markets in oil, electricity, and natural
gas. It is accessed by eustomers in 50 countries and is available for trading for about 23
hours a day from Sunday evening through Friday afternoon. During April 2010, the ICE
Trading System processed an average daily volume of about 428,000 contracts for ICE
Futures U.S., and an overall combined average daily volume of almost 1.4 million
contracts for all trading on the system.

5. Order Display and System Speed

CME’s Globex system displays bid and offer prices and volume 10-deep in the
order book for the E-mini S&P 500 contract, and the ICE Trading System displays the
full depth of all bids and offers in the order book for all futures contraets traded on ICE
Futures U.S. At both exchanges, traders can use front-end systems as an interface to
enter their orders into the respective electronie trading system.'”® CME and ICE offer a
range of different connectivity options to market partieipants. Market partieipants’
decisions related to application design, network infrastructure, hardware and
configuration affect how a participant accesses the market.

Once an order message is received by the Globex matching engine, the system
affixes a time stamp to the order message and transmits it back to the end-user
acknowledging the time of receipt at the matching engine. In the E-mini S&P 500 market
on May 6, the average latency at the matching engine level during the period from 2:30
p.m. -3:00 p.m. was 3 milliseconds. The average latency during this period for market
data updates to the last best price and 10-deep book was 1.5 milliseconds. Similarly,
once an order message is reccived by the ICE Trading System’s matching engine, the
system affixes a time stamp to the order message and transmits it back to the end-user
acknowledging the time of receipt at the matching engine. In the Russell 2000 market on
May 6, the average latency at the matching engine level during the period from 2:30 p.m.
-3:00 p.m. was 250 microseconds. The average latency during this period for market data
updates to the last best price and full order book depth was 250 microseconds.

During the period from 2:30 p.m. to 3:00 p.m. on May 6 in the June E-mini S&P
500 index futures contract, the average number of trades per second was approximately
106 trades, and the average volume per second was approximately 600 contracts. The
peak number of trades per sccond occurred at 1:43:21 p.m. with 889 trades. The peak
volume in one sccond occurred at 2:46:51 p.m., with 4,456 contracts traded. In
comparison, on May 13, the Thursday following May 6, the peak message volume in the

148 “Front-end system’ refers generally to the technology and infrastructure by which a trader

interacts with an exchange’s electronic trading system. Front-end systems provide the immediate
interfacc through which orders are entered for transmission to the exchange, and through which
market data is received by the trader. Front-end systems can be proprietary to the trader, furnished
by third-party providers, or even provided by the exchange itself.
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E-mini S&P 500 occurred between 9:30 a.m. - 10:00 a.m. The average volume per
second was 133 contracts and the peak volume per second was 2,806 contracts. The
average number of trades per sccond was 39 and the peak number of trades per second
was 891 trades.

During the period from 2:30 to 3:00 p.m. on May 6 in the Russell 2000 index
futures contract, the average number of trades per second was 32 trades, and the average
volume per second was 44 contracts. The peak number of trades per second occurred at
2:41:41 p.m. with 320 trades. The peak volume in one second occurred at 2:41:44 p.m.
with 431 contracts traded. For comparison, during the period of 2:30 p.m. -3:00 p.m. on
May 13, the average volume per second was 11 contracts and the peak volume per second
was 194 contracts. The average number of trades per second was 7.7 trades and the peak
number of trades per second was 126 trades.

6. Co-location

A driving force behind the growth of electronic trading in the futures industry has
been the continuing evolution of technologies for generating and executing orders. These
technologies have improved the speed, capacity, and sophistication of trading functions
that are available to market participants.

Many trading firms have trading strategies that are highly dependent upon speed
in a number of areas: speed of market data delivery from exchange servers to the firms’
servers; speed of processing of firms” trading engines; speed of access to exchange
servers by firms’ servers; and, speed of order exccution and response by exchanges. For
some trading firms, speed is now measured in microseconds, and any latency or delay in
order arrival or execution can adversely affect their trading strategy. These trading firms
are typically referred to as “high frequency” and/or “algorithmic” traders. High
frequency traders are professional traders that use computer systems to engage in
strategics that generate a large number of trades on a daily basis. Competition among
high freq}t:gncy traders has led to extensive use of co-location and/or proximity hosting
servicces.

Co-location and proximity scrvices refer to trading market and/or certain third-
party facility space that is made available to market participants for the purpose of
locating their network and computing hardware closer to the trading market’s matching
engine. Along with space, co-location and proximity hosting services usually involve
providing various levels of power, telecommunications, and other ancillary products and
services necessary to maintain the trading firms’ trading systems.

145 Other characteristics of high frequency trading may also include: (1) the use of computer systems

to generate, route and execute orders, (2) short time-frames for establishing and liquidating
positions, (3) submission of numerous orders that are cancelled shortly thereafter, and/or (4)
ending the trading day in a neutral overall position.
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7. Futures Market Participants

As shown in the CFTC’s Commitments of Traders (COT) reports, almost all of
the participants in equity index futures markets are reportable traders on whom the CFTC
regularly collects substantial information.’*® The vast majority of these traders are
classified as “commercial traders”®' For example, in the E-mini S&P 3500 futures
market, approximately 90 percent of all traders are reportable, and 70 percent are
classified as commercial traders. The commercial category includes institutional
investors such as pension funds, endowments, corporations, insurance companies, broker-
dealers, large U.S. and non-U.S. commercial banks, and swaps dealers.

The remaining traders include hedge funds and other managed funds, as well as
day traders. Day traders typically are in and out of the market rapidly, and usually do not
maintain significant open interest from one trading day to the next, or even one hour to
the next, although they may represent a significant portion of daily volume. A new type
of futures market day trader, high frequency traders (described above), employ computer
trading algorithms to spot market trends that signal when to entcr and cxit a market, and
to execute their trading strategies. High frequency traders typically place large numbers
of orders for small-quantities of contracts, either within a single market or across many
different markets.

8. Order Entry

Participants in equity index futures markets place orders in a variety of ways.
Some use the traditional method of telephoning an order to an exchange member firm,
which takes the order and transmits it either to an electronic trading system or to an
exchange floor."*? The majority of participants, however, transmit their orders

150 The COT reports provide a breakdown of each Tuesday’s open interest for futures markets in

which 20 or more traders hold positions equal to or above the reporting levels established by the
CFTC. The information is available on the CFTC Website, cftc.gov.

151 When an individual reportable trader is identified to the CFTC, the trader is classified either as
“commercial” or “non-commercial.” All of a trader’s reported futures positions in a commodity
are classified as commercial if the trader uses futures contracts in that particular commodity for
hedging as defined in CFTC Regulation 1.3(z), 17 CFR 1.3(z). A trading entity generally gets
classified as a “commercial” trader by filing a statement with the CFTC, on CFTC Form 40:
Statement of Reporting Trader, that it is commercially “...engaged in business activities hedged by
the use of the futures or option markets.” To ensure that traders are classified with accuracy and
consistency, CFTC staff may exercise judgment in re-classifying a trader if it has additional
information about the trader’s use of the markets. A trader may be classified as a commercial
trader in some commodities and as a non-commercial trader in other commodities. A single
trading entity cannot be classified as both a commercial and non-commercial trader in the same
commodity. Nonetheless, a multi-functional organization that has more than one trading entity
may have each trading entity classified separately in a commodity. For example, a financial
organization trading in financial futures may have a banking entity whose positions are classified
as commercial and have a separate money-management entity whose positions are classified as
noncommercial.

152 In the case of the open outcry S&P 500 futures contract, the member firm will transmit the order

to CME’s trading floor.
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electronically themselves. Many of these orders are first transmitted to the exchange
clearing member firm that guarantees that participant’s trades, and then to the trading
system. Some participants who have been approved by their clearing members and the
exchange can transmit their orders directly to the trading system.

In 2008, CME implemented “Globex Credit Controls,” a risk management
system that enables intermediaries to set credit limits for each customer placing orders
directly to Globex. While these risk limits are set by the intermediary firm, they are
applied on an automated basis by the clectronic trading system as a backstop to the firm’s
own risk management architecture. In April 2010, CME promulgated its Rule 949 and
Advisory 10-153, which specifically require members to make use of these controls.
Starting at the beginning of 2011, CME will be reviewing member firms’ use of these
controls (e.g., the reasonableness of the size of the limits) in light of the firms® financial
resources.

ICE has an integrated pre-trade risk management system within the ICE Trading
System to allow futures commission merchants to set credit limits for each customer
placing orders into the system. Once set by the FCM, the limits are automatically applied
to the user by the ICE Trading System. Modifications to the credit limits take effect in
real-time in the trading system and can be made via the ICE website 24 hours a day, 7
days a week. These credit settings can be used as the primary risk management tool for
firms or as a backstop to the firm’s own risk management architecture. All participants
who trade ICE U.S. Futures’ contracts must utilize these controls to trade on the ICE
trading system.

9. Market Making in Futures Markets

Futures exchanges are not requircd to have market makers. However, a futures
exchange may enter into agreements with an exchange member calling for the member to
act as a market maker on a specific product or products, in order to provide liquidity for
new product or in low volume contracts.'™® Market maker agrecments provide the market
maker with certain incentives if the market maker, trading for its own account, complies
with the particular obligations. These market maker agreements generally specify
volume requirements and impose an affirmative duty on the market maker to make a
continuous, two-sided market within some specified bid-ask spread in order to receive the
incentives.”™ The requirement that the market maker provide its quotes in a particular
bid-ask spread means that any quotes the market maker provides to qualify for the market
maker program must be within a certain range of the then current market price.

153 In the case of CME, it has market maker programs in the following equity index contracts: E-mini

S&P MidCap 400 Futures, E-mini S&P MidCap 600 Futures, S&P 500 Technology Index Futures,
S&P 500 Financial Sector Index Futures, E-mini MSCI EAFE Futures, E-mini MSCI Emerging
Markets Index Futures, and E-mini Dow Futures (European Hours).

154 Futures exchanges must also make the terms and conditions of market maker programs publically

available. See, Designation Criteria 7, CEA Section 5(b)(7), 7 U.S.C. 7(b)(7); Core Principle 7,
CEA Section 5(d)(7), 7 U.S.C. 7(d)(7).
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Market maker programs must comply with applicable core principles and
designation criteria set out in the CEA,'** and prior to its implementation, a program’s
criteria must be submitted to the CFTC, cither by self-certification or for approval.”*® In
reviewing market maker programs, the CFTC considers, among other things, whether
market maker incentives would encourage wash or fictitious trading or other trading
abuses. The CFTC also examines whcther the exchange has adequate regulatory
compliance mechanisms in place to detcct trade practice abuses by market maker
program participants.

10. Existing Mechanisms to Promote Orderly Markets and Customer
Protection

Both CME Globex and the ICE Trading System have automatic safety features—
termed “pre-trade risk management functionality”—to protect against errors in the entry
of orders (such as “fat finger” errors), extreme price swings, and erroneous prices. As
discussed below, thesc features help ensure fair and orderly markets.

First, CME Globex and the ICE Trading System both automatically reject orders
priced outside a range of reasonability, also known as a “price band.”**” For instance, on
the E~-mini S&P 500 futures contract, the price band is 12 points (approximately one
percent) above and 12 points below the last executed trade."”® This prevents clearly
erroneous orders from entering the trading system and helps to prevent “fat finger” errors.

Second, both CME and ICE have maximum order size limitations that prevent
entry into the trading system of an order that exceeds a maximum quantity established by
the exchange. In the E-mini contract, for example, the maximum quantity is 2,000
contracts. This protection also helps to prevent “fat finger” errors. With the S&P 500
Index at 1,100 points as it was on May 6, two thousand E-mini contracts would havc a
notional value of $110 million. The average transaction size in the E-mini contract,
however, tends to be six contracts, or $330,000.

153 Market maker programs must comply, for example, with Core Principle 2—Compliance with

Rules (monitor for trade practice abuses), Core Principle 9—Execution of Transactions (ensuring
that the market remains open, competitive and efficient), Core Principle 12—Protection of Market
Participants (fiduciary obligations to customers), and Core Principle 18--Antitrust Considerations,
as well as Designation Criteria 3—Fair and Equitable Trading. See generally, CEA Section 5(b),
71.S.C. 7(b) and CEA Section 5(d), 7 U.S.C. 7(d).

156 CEA Section 5¢(c), 7 U.S.C. 7a-2(c). See also, 17 CFR 40.5; 17 CFR 40.6.

157 The electronic trading functionality involved is known as “price banding functionality.”

Generally, the price band is calculated dynamically by the system, based on the last traded price or
the best bid or offer, and the price band thus moves dynamically with the market price, with its
outer parameters remaining a fixed distance in points (12 in the case of the E-mini) above and
below the market price. A “point” on a broad-based equity index, such as the S&P 500, is a
concept used to measure the collective value of the securities included in the index.

58 At CME and ICE Futures US, the number of points involved in the price band is set separately by

each exchange for the products they trade.
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Third, both CME Globex and the ICE Trading System have protections with
regard to “stop loss” orders.”® Such orders arc triggered if the market declines to a level
pre-selected by the person cntering the order. CME and ICE rules provide that when the
market declines to the trader’s pre-selected stop level for such an order, the order
becomes a limit order executable only down to a price within the range of reasonability
permitted by the system, instead of becoming a market order.'® Requiring that stop
orders have a limit avoids the possibility that such stop orders could be executed no
matter how low the market goes. This requirement for all stop orders to convert to limit
orders prevents, for example, any stop orders from bcing posted or executed at a price
unreasonably below the market.

Fourth, CME Globex has “Stop Logie” functionality that protects against
cascading stop orders—the domino effect of one stop order triggering others.'®!
Globex’s Stop Logic functionality pauses trading—the pause is termed “the Stop Logic
reserve period”—when the trading engine recognizes that it has a series of resting stop
orders that could lead to a cascade and move the market up or down beyond a specified
amount. The length of the Stop Logic reserve period varies by product and time of day.
For the E-mini S&P 500, the period is 5 seconds from 9:30 a.m. to 4:15 p.m. and 10
seconds during the balance of the trading session. The pause allows new orders to enter
the system to restore liquidity and balance to the order book.'#

11. Trade Cancellation

Trade cancellation policies balance the adverse effects on market integrity of
executing trades and publishing trade information inconsistent with prevailing market
conditions. The intent is to preserve legitimate expectations that executed transactions
will not be cancelled.

At CME, a “no-bust range” is cstablished for each product traded electronically
on CME Globex. Trade prices within the no-bust range—six points above or below the

159 In the futures markets, however, a stop order as a limit order in the CME Globex and ICE systems.

As a limit order, a trade cannot be executed at a price below its limit price.

160 At CME, a market participant entering a stop loss order can pre-select a limit price only within a

12-point range of reasonability below the stop price. If the participant did not pre-select a limit
price, the system defaults to a limit price three points below the stop price. At ICE, the participant
can pre-select a limit price only within four points below the stop price, and the system defaults to
a limit price four points below the stop price if no limit price is pre-selected.

163 Absent this Stop Logic functionality, all stop orders at a particular price point would be triggered

and traded on a first-in, first-out basis; additional resting stops would be triggered and traded as
the market declined, and new orders would continue to be accepted and traded. While the
protected range would still be operable, it would continuously adjust downwards with the market
until a new equilibrium was reached, including, potentiaily, the execution of all resting stop orders
in the order book.

12 Globex’s Stop Logic functionality was originally developed to address thin markets in back

contract months at times of night when open outcry markets were closed. However, it has played
a role in volatile markets, such as the May 6 E-mini S&P 500 futures market.
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market price in the case of the E-mini S&P 500 contract—will not generally be busted or
adjusted. The only exception to this rule is if the Globex Control Center (GCC)
determines that not busting or adjusting a trade within the no-bust range will have a
material, adverse effect on the market.'® Exchange rules state that the GCC can adjust
trade prices or bust trades when such action is necessary to mitigate market disrupting
events caused by the improper or crroneous use of the clectronic trading system or by
system defects. The GCC may review a trade based on its analysis of market conditions
or on a request for review by a Globex user. A request for review must be made as soon
as possible, but will generally not be considered if more than eight minutes have passed
since the trade occurred. On May 6, CME reccived no requests to cancel any trades in
the E-mini S&P 500 futures market, and CME did not cancel any trades.

ICE Futures U.S. has established a “No Cancellation Range” (“NCR”) for each
ICE Futures U.S. product traded on its electronic platform. The NCR for the Russell
2000 Index Mini futures contract is 400 index points above or below the current anchor
price (the anchor price is generally the last traded price). Trades within the NCR are not,
under most circumstances, cancelled, whether as the result of error or otherwise. Traders
generally have 5 minutes from the time of executing a trade in which to notify ICE
Futures U.S. of an alleged error trade. ICE generally decides whether an alleged error
trade will stand or be cancelled within 15 minutes after the time the alleged error trade
occurred. On May 6, ICE received no requests to cancel any trades in the Russcll 2000
contract, and did not cancel any trades.

12. Internalization of Orders by Futures Commission Merchants

In futures markets, FCMs can match orders in two limited ways. Such orders can
be matched as a block trade or as an exchange of physicals for related positions
transaction (“EFRP”), with the permission of customers.'® However, all such
transactions must be reported to the exchange promptly, and are included in the
exchange’s audit trail and in market data the exchange subsequently transmits to market
participants. If a block trade or EFRP is not exccuted, the FCM can match orders only if
it follows strict exchange rules governing cross-trades, which require that, before the
FCM can match such orders, they must be exposed to the market for a certain period of
time during which they are visible to and available for matching by any market

163 The GCC is the Market Operations and Customer Service desk for electronic trading on the

Globex System. The GCC handles inquiries, issues, and support requests for the Globex platform,
inchuding electronic trading, order routing and market data interfaces, and network connectivity.

Exchange of Futures for Related Positions includes, among other things. Exchange for Physicals
(“EFP”), Exchange of Futures for Swaps (“EFS™), and Exchange of Futures for Risk (“EFR™). An
EFP is a transaction in which the buyer of a cash commodity transfers to the seller a corresponding
amount of long futures contracts, or receives from the seller a corresponding amount of short
futures, at a price difference manually agreed upon. An EFS is a privately negotiated transaction
in which a position in a physical delivery futures contract is exchanged for a cash-settled swap
position in the same or a related commodity, pursuant to the rules of a futures exchange. An EFR
is an exchange of futures for, or in connection with, over-the-counter derivative transactions,
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participant. Both the orders and any resulting permissible cross-trade are included in the
exchange’s market data transmitted to market participants, as wcll as in the exchange’s
audit trail. This differs from the situation in equitics markets, where orders internalized
by broker-dealers may not be included in consolidated quotation data visible to the entire
market.

13. Sources of Regulatory Data

The CFTC’s primary mission is fostcring markets that accuratcly reflect the
forces of supply and demand for the underlying commodity and are frec of abusive
trading practices. In this capacity, the CFTC conducts oversight of trade execution
facilities through its market surveillance and market compliance programs.

The surveillance program identifies situations that could pose a threat of
manipulation and to initiate appropriate preventive actions. Each day, for all active
futures and option contract markets, CFTC staff monitors the daily activities of large
traders, key price relationships, and relevant supply and demand factors in a continuous
review for potential market problems. Survcillance is not conducted exclusively at the
CFTC, surveillance issues are usually handled jointly by the CFTC and the appropriate
futures exchange. Relevant surveillance information is shared and corrective actions are
taken, when appropriate. Potential problem situations are jointly monitored and, if
necessary, verbal contacts are made with the participants in question. These contacts
may be for the purpose of understanding their trading, confirming reported positions,
alerting the brokers or traders as to the regulatory concern for the situation, or warning
them to trade responsibly. If an exchange fails to take actions that the CFTC deems
appropriate, the CFTC has broad emergency powers under which it can order the
exchange to take actions specified by the CFTC.

The CFTC’s surveillance program uses many sources of market information to
accomplish its objectives. Some of this information is publicly available, including data
on the overall supply, demand, and marketing of the underlying commodity; futures,
option, and cash prices; and trading volume and open interest data. Other information is
highly confidential under statutory requirements, including data which identifies the
activity or positions of individual traders.

Exchanges report the daily positions and transactions of cach clearing member to
the CFTC. The data are transmitted electronically during the moming after the “as of”
date. They show, separately for proprietary and customer accounts, the aggregate
position and trading volume of each clearing member in each futures and option contract.
The data are used to identify the clearing firms that clear the largest buy or sell volumes
or hold the biggest positions in a particular market.

The clearing member data do not identify the beneficial owners of the positions.
Information on beneficial owners, however, is provided through the CFTC’s large trader
reporting system (“LTRS”). Under the CFTC’s LTRS, clearing members, FCMs, and
foreign brokers (collectively called reporting firms) file daily reports with the CFTC
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pursuant to Part 17 of the CFTC’s regulations, 17 CFR Part 17. As is the casc with
clearing member data, the data are transmitted electronically during the moming after the
“as of” datc. The reports show futures and option positions of traders with positions at or
above specific reporting levels as set by the CFTC. Current reporting levels are found in
CFTC Regulation 15.03(b), 17 CFR 15.03(b).'®*

If, at the daily market close, a reporting firm has a trader with a position at or
above the CFTC’s reporting level in any single futures or option expiration month, the
firm reports that trader’s entire position in all futures and options expiration months in
that commodity, regardless of sizc. The CFTC uses addition information obtained from
the reporting firms—i.e., CFTC Form 102: Identification of “Special Accounts”—and
traders themsclves— j.e., Form 40 “Statement of Reporting Trader”—to aggregate
positions of a trader that may exist across multiple accounts or firms.

The CFTC also collects trade data on a daily, transaction date + 1 (“T+1"), basis
from all U.S. futures exchanges through “Trade Capturc Reports.” Trade Capture Reports
contain trade and related order information for every matched trade facilitated by an
exchange, whether executed via open outery or electronically, or non-competitively (e.g.,
block trades, exchange for physical, etc.). Among the data included in the Trade Capture
Report are trade date, product, contract month, trade execution time, price, quantity, trade
type (e.g., open outcry outright future, electronic outright option, give-up, spread, block,
etc.), trader ID, order entry operator 1D, clearing member, opposite broker and opposite
clearing member, order entry date, order entry time, order number, customer type
indicator, trading account numbers, and numerous other data points. Additional
information is also required for options on futures, including put/call indicators and strike
price, as well as for give-ups, spreads, and other special trade types.

All transactional data is received overnight, loaded in the CFTC’s databases, and
processed by specialized software applications that detcct patterns of potentially abusive
trades or otherwise raise concern. Alerts arc available to staff the following morning for
morc detailed and individualized analysis using additional tools and resources for data
mining, research, and investigation.

Time and sales quotes for pit and electronic transactions arc also rececived from
the exchanges daily. CFTC staff is able to access the market quotes to validate alerts as
well as reconstruct markets for the time periods in question. Currently, staff is working
with exchanges to receive all order book information in addition to the executed order
information already provided in the Trade Capture Report. This project is expected to be
completed within the next year; at present such data remains available to staff through
“special calls” (described below) requesting exchange data.

In addition to information received daily, the CFTC may also obtain information
through what is referred to as a Special Call. Under CFTC Regulation 18.05, every trade:

163 The current reporting levels, in number of contracts, for securities products are as follows: S&P

500 Index, 1,000; Other Broad-Based Securities Indices, 200; Individual Equity Securities, 1,000;
and Narrow-Based Security Indices, 200,
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who holds or controls a reportable futures or option position is required to keep books
and records showing details concerning all positions and transactions in the commodity,
as well as details concerning all positions and transactions in the cash commodity, and ail
commercial activity that the trader hedges in the futures or option contract in which the
trader is reportable.'®® Such information must be made available to the CETC upon
request. A current use of the special call provision is in the capture of relevant
information of index activity in commodity markets. To obtain the necessary data on
OTC swap agreements, CFTC staff issued a special call to financial firms to receive data
about the index activity of a variety of investors.

166 17 CFR 18.05.
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APPENDIX C

Cross-Market Circuit Breakers

Circuit breakers are coordinated, cross-market trading halts that were designed to
operate during significant market declines and to substitute orderly, pre-planned halts for
the ad hoc trading halts which can occur when market liquidity is exhausted. Circuit
breakers also provide opportunities for markets and market participants to assess market
conditions and potential systemic stress during a historic market decline. The U.S.
securities and futures markets adopted circuit breaker procedures in October 1988 in
response to their experiences during the historic market declines of October 1987 and to
recommendations contained in studies of the pricing and liquidity problems that arose
during the sharp price swings and volume surges on October 20, 1987, that came close to
shutting down the markets.

In addition, futures exchanges have “price limits” for stock index futures
contracts.'®” These price limits were also adopted in response to the historic market
declines in October 1987. A price limit, in itself, does not halt trading in the futures, but
prohibits trading at prices below (and sometimes above) the pre-set limit based on the
previous session’s settlement price. Intra-day price limits are removed at pre-set times
during the trading session, such as 10-minutes after the futures are determined to be
“locked limit” down (up).'® Daily price limits remain in effect for the entire trading
session. Specific price limits are set for each stock index futures contract.

1. Cross-Market Circuit Breaker Halts

a. The October 1987 Market Break and the Adoption of
Circuit Breakers in 1988

In October 1987, the U.S. securities markets experienced an extraordinary surge
in price volatility and trading volumes (“October 1987 Market Break™). On Monday,
October 19, the DJIA declined 508 points, representing a record one-day decline of
almost 23%. On October 20, the DJIA again declined sharply before share prices
stabilized. The combination of historic price swings and unprecedented trading volumes
overwhelmed the operational capacities and liquidity of the securities and futures
markets. By mid-day on October 20, heavy selling pressure had produced large order
imbalances and numerous ad Aoc trading halts in individual stocks. Liquidity and pricing
difficulties also resulted in uncoordinated mid-day trading suspensions on major options

167 While price limits are common in futures contracts, there are no price limits for stocks, equity

options or index options.

168 A futures contract is found to be “locked limit” if exchange officials determine that prices are

consistently at the limit price. A price decline that touches a limit but quickly bounces back will
not trigger a “locked limit” determination.
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exchanges and several large stock index futures exchanges. While the subsequent rally in
market prices in the afternoon averted more widespread financial problems, the near
shutdown of the markets on October 20 became a central focus of several studies of the
October 1987 Market Break and resulted in the adoption of circuit breaker procedures in
1988.

Immediately following the October 1987 Market Break, the Presidential Task
Force on Market Mechanisms was established with Nicholas F. Brady as Chairman. The
report issued by the Task Force on January 8, 1988 (“Brady Report”) recommended a
number of initiatives to address future periods of extreme market volatility, including the
implementation of circuit breaker mechanisms coordinated across the markets for stocks,
options, and stock index futures. The Brady Report noted that the market disorders of
October 1987 “became, in effect, ad hoc circuit breakers, reflecting the natural limits to
market liquidity.” Accordingly, the Brady Report maintained that the October 1987
Market Break “demonstrates that it is far better to design and implement coherent,
coordinated circuit breaker mechanisms in advance, than to be left at the mercy of the
unavoidable circuit breakers of chaos and system faiture.”'®

After the issuance of the Brady Report, the President’s Working Group on
Financial Markets (“Working Group™) was formed with the mandate to determine the
extent to which coordinated regulatory action was necessary to strengthen the nation’s
financial markets.'” The May 1988 Interim Report (“Interim Report™) of the Working
Group recommended a number of initiatives to assist the markets in coping with future
periods of extraordinary price swings and volume surges, including the adoption of
circuit breakers that would provide coordinated trading halts and reopenings for large,
rapid market declines that threaten to create panic conditions.'”’ The Working Group
recommended that all U.S. markets for stocks, options, and futures halt trading for one
hour if the DJIA declined 250 points from its previous day’s closing level and halt
trading for two hours if the DJIA declined 400 points from its previous day’s closing
level.'™ In addition, the Working Group anticipated quarterly reviews of the circuit
breaker thresholds to determine whether changes in index levels necessitated changes to
the triggers so that they continue to reflect percentage declines approximately equivalent
to 12% and 20%.""

Partly in response to the October 1987 Market Break and the recommendations of
the Brady Report and the Working Group, the securities and stock index futures markets
submitted proposals to the SEC and CFTC in 1988 to implement circuit breakers that
would impose temporary trading halts following significant market declines. The circuit

169 See Report of the Presidential Task Force on Market Mechanisms (January 1988) at 66.

1 The Working Group, established in March 1988, consists of the Secretary of the Treasury and the

Chairmen of the SEC, CFTC, and the Board of Govemors of the Federal Reserve System.

1 See Interim Report of the Working Group on Financial Markets (May 1988) at 5.

17 See Interim Report at 4.

17 See Interim Report at Appendix A.
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breaker rules for the securities and stock index futures markets were implemented in
October 1988.'7*

The circuit breakers approved in 1988 provided for a one-hour trading halt in ail
securities markets if the DJIA dcclined 250 points from its previous day’s closing level
and for a subsequent two-hour trading halt if the DJIA declined 400 points from its
previous day’s close. In approving the original circuit breakers, thc SEC and CFTC
noted that the circuit breakers were not an attempt to prevent markets from reaching new
price levels, but an effort by the securities and futures markets to arrive at a coordinated
means to address potentially destabilizing market volatility along the lines of the historic
decline of the October 1987 Market Break.'”> The SEC and CFTC also believed that
circuit breakers would help promote stability in the equity and equity-related markcts by
providing for increased information flows and enhanced opportunity to assess
information during times of extreme market movements. The SEC and CFTC believed
that circuit breakers could provide market participants with an opportunity to re-establish
an equilibrium between buying and selling interest and ensure that market participants
had a re%sGonable opportunity to become aware of and respond to a dramatic market
decline.

a) Modifications to the Circuit Breakers from 1996 to 1998

The SEC and CFTC approved several modifications to the markets’ circuit
breaker rules starting in 1996. In July 1996, the agencies approved rule modifications to
reduce the length of the trading halts by half. In addition, when the SEC and CFTC
approved a six-month extension of the circuit breakers in October 1996, the agencics
urged the markets to reach a consensus on the size of increases in the trigger levels
required to ensure that cross-market trading halts would be imposed only during market
declines of historic proportions.'” In rcsponsc to the agencies’ recommendations, the
markets submitted proposals to increase the circuit breaker triggers to levels of 350 and
550 points in the DIIA."” In approving the 350/550 trigger levels through January 31,
1998, the agencies stated that the new trigger levels represented a substantial
improvement over the existing 250/400 trigger levels. Nevertheless, the agencies noted

i See Securities Exchange Act Release Nos. 26198 (Oct. 19, 1988), 53 FR 41637 (October 24,
1988) (Amex, CBOE, NASD, and NYSE) (1988 Approval Order™); 26218 (October 26, 1988),
53 FR 44137 (Nov. 1, 1988) (CHX); 26357 (December 14, 1988), 53 FR 51182 (December 20,
1988) (BSE); 26368 (December 16, 1988), 53 FR 51942 (Dec. 23, 1988) (PSE); 26386 (December
22, 1988), 53 FR 52904 (December 29, 1988) (PHLX); and 26440 (January 10, 1989), 54 FR 1830
(January 17, 1989) (CSE).

175 1d.
176 1d.

1 See Securities Exchange Act Release No. 37890 (October 29, 1996), 61 FR 56983 (November 5,
1996) (Amex, NYSE, and PHLX).

178 l!j_

179 See Securities Exchange Act Release No. 38221 (January 31, 1997) 62 FR 5871 (NYSE, Amex,
CBOE, CHX, BSE, and PHLX) (“1997 Approval Order”).
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that trigger levels should be amended to reflect an extraordinary decline under prevailing
market conditions and that the SEC and CFTC would work with the markets to develop
procedures for reevaluating the circuit breaker triggers on at lcast an annual basis.!®

On October 27, 1997, the nation’s securities markets fell by a then-record
absolute amount, with the DJIA declining 554.26 points (7.18 percent) to close at
7161.15. This was first and only day that the cross-market trading halt circuit breaker
procedures were implemented. At 2:36 p.m., the DJIA had declined 350 points, thereby
triggering a 30-minute halt on the stock, options, and index futures markets. After
trading resumed at 3:06 p.m., prices fell rapidly to reach the 550-point circuit breaker
level at 3:30 p.m., thereby ending the trading session 30 minutes prior to the normal stock
market close.

Immediately following the cvents of October 27, the markets and regulators began
considering further revisions to the circuit breaker procedures. There was gencral
consensus that the 7 percent decline in the DJIA on October 27 did not justify the early
closure of the markets on that day. Accordingly, an agreement was reached by the
markets and the agencies that trigger points for circuit breaker halts should be increased
substantially and measures should be taken to permit normal market closings if circuit
breaker thresholds were reached late in a trading session.

Accordingly, the SEC and the CFTC approved revised circuit breaker rules for the
markets in April 1998.'®' The revised rules established trading halts following one-day
declines in the DJIA of 10 percent, 20 percent, and 30 percent. The NYSE would
calculate the trigger levels at the beginning of each calendar quarter, using the average
closing value of the DJIA for the previous month to establish specific point values for the
quarter. Trading would halt for one hour if the DJIA declined 10 percent prior to 2:00
p.m., and for one-half hour if the DJIA declined 10 percent between 2:00 p.m. and 2:30
p.m. If the DJIA declined by 10 percent at or after 2:30 p.m., trading would not halt at
the 10 percent level. If the DJIA declined 20 percent prior to 1:00 p.m., trading would
halt for two hours; trading would halt for one hour if the DJIA declined 20 percent
between 1:00 p.m. and 2:00 p.m., and trading would halt for the remainder of the day if a
20 percent decline occurred at or after 2:00 p.m. If the DJIA declined 30 percent at any
time, trading would halt for the remainder of the day.

These were the circuit breaker levels in place on May 6, 2010.1%

180 lg

181 See Securities Exchange Act Release No. 39846 (April 9, 1998), 63 FR 18477 (April 15, 1998)
(NYSE, Amex, BSE, CHX, NASD, and PHLX) (“April 1998 Approval Order”).

182 In November, 2002, trading in security futures products (SFPs) began. Any NYSE-declared
circuit breaker trading halts would apply also to DCMs that trade SFPs including single security
and narrow-based security index futures.
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2. CME Price Limit “Speed Bumps”

In response to the historic market volatility in October 1987, the CME adopted
downside intra-day price limits for index futures cven before the cross-market circuit
breaker trading halts were cstablished. The CME’s 1988 price limits were set at 5
percent, 10 percent, and 15 percent, as well as a daily limit at 20 percent. These were not
coordinated with the circuit breakers or any stock exchange rules and were based on the
price of the index futures contract from the previous day’s settlement price. For each of
the intra-day price limits, trading would be subjcct to the price limit for 10 minutes after a
“Jocked limit” finding by exchange officials. If the futures contract were limit offered at
the end of that ]10-minute period, then trading would halt for two minutes, after which the
next price limit would be in cffect. The daily price limit of 20 percent would remain in
effect for the remainder of the trading session.

The futures price limits also have changed since their adoption in 1988, The
CME eliminated the 5 percent and 15 percent intra-day price limits effective on January
1, 2008 in order to harmonize rules across CME and CBOT contracts. The CME and ICE
10 percent and 20 percent intra-day price limits act as “speed bumps” - once a stock
index futures contract is determined to be locked limit, the limit remains in effect and/or
halts for a period of time dctermined by the cxchange, after which, the next price limit
becomes effcctive. The daily price limit of 20% was replaced by a new limit of 30%.

The CME also currently maintains a 5% price limit above or below the regular
trading hour closing level applicable to overnight electronic trading only. No trading
may oceur at a price more than 5% above or below the regular trading hours closing
level. If the price limit is bid or offered at the limit within five minutes prior to the
opening of regular trading hours, then trading will be halted for the remainder of
electronic trading hours until the commencement of regular trading hours at 9:30 a.m.
During the trading halt, the CME will provide an indicative opening price for the re-
opening of regular trading hours.

Thesc were the index futures price limits in place on May 6, 2010.

A review of the history of price limit declarations shows that the 5 percent price
limit was hit for the S&P 500 and E-mini S&P 500 futures contracts only 5 times sincc
1988." At no time during that period were any higher level price limits hit. However,
over the period 1998 through 2007, when the 5 percent price limit was in effect, there
was a total of six days when the E-mini S&P 500 futures contract fell by 5% or more
during the trading day. This discrcpancy could be explained by method used to calculate
the 5 percent price limit, which is reset each calendar quarter based on the average
settlement price over the prior calendar month. After the CME eliminated the 5 percent
limit, the E-mini S&P 500 fell by more than 5% on 21 days.

18 The S&P 500 5 percent price limit was hit on October 8, 1988, October 13, 1989, October 27,
1997, April 4, 2000, and April 14, 2000.
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Futures Market Information

. Most Active U.S. Stock Index Futures
. List of Active Designated Contract Markets

. Detailed Trading Statistics for the E-mini S&P 500 June 2010 futures on May 6,
2010. Volume, Price, Account, User Summary by hour, minute and second
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A. MOST ACTIVE U.S. STOCK INDEX FUTURES

H CME E-MINI .. $50 x 1,128 $56,400° 2,719,296 - ~$152;482,722,429. 48.97%. - . 5,682,565
) S&P 500 Index (2,482,578}

3 ICEUS $100x. . 672 $67,200 399,159 . $27,419,678,895 8.81% 392,565

RUSSELL - Index . : (171,686)
2000 MINI :
INDEX

FUTURE

5 CME $100x 1,893 - $189,300 . - 26,667 $4,882,124,351 - 1.57% 4,302

NASDAQ-100. Index . (1,823)
STOCK:

INDEX

7 CME S&P $500 x 776 $388,000 1,788 X 0.23% .. 115
400 MIDCAP - Index (61)
-STOCK IDX :
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CBT DOW $10x 10,520 $105200 .. 11,045 §1L,190,212,740  0.38% 894
JONES Index (7120)
INDUSTRIAL
AVGx $10

ICUs $100 x 621 $62,100 19,589 $1,250,936,760 0.40% 1842
RUSSEL 1000  Index (918)
MINI INDEX

FUTURE
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B. DCMS WITH CONTRACTS THAT ACTIVELY TRADE

CBOE Futures Exchange. An electronic exchange operating in Chicago, IL; CBOE
Futures lists contracts on various volatility measures; CBOE Futurcs is a subsidiary of the
Chieago Board of Options Exchange (designated on August 7, 2003).

CBOT. CBOT (Board of Trade of the City of Chicago, Inc.) is located in Chicago, IL;
Trading takes place both electronically on CME Globex and on trading floors; CBOT
listed contracts include agricultural, indexes, interest rates, and treasuries; originally
organized as a grain cash market in 1848, and became a subsidiary of the CME Group,
Inc. in 2007.

CCFE. An electronic exchange located in Chicago, IL; CCFE (Chicago Climate Futures
Exchange, LLC) is a wholly owned subsidiary of the Chicago Climate Exchange Inc.
(CCX); CCEFE listed contracts include emissions contracts (designated November 9,
2004).

CME. CME (Chicago Mercantile Exchange Inc.) is located in Chicago, IL; trading takes
place both electronically on CME Globex and on trading floors; CME listed contracts
include agricultural, weather, FX, indexes, and real estate; began operation in 1898; the
parent of CME (CME Group, Inc.) purchased CBOT in 2007.

COMEX. COMEX (The Commodity Exchange, Inc) is located in New York, NY;
trading take place electronically on CME Globex and on trading floors in New York;
COMEX lists contracts on precious metals; COMEX became a subsidiary of the New
York Mercantile Exchange in 1994,

ELX. An electronic exchange located in New York, NY; ELX (ELX Futures, L.P.) was
founded by a consortium of dealers, trading firms, and technology providers, including a
number of large comumercial and investment banks; ELX currently lists only treasury
contracts. (designated May 22, 2009).

ICE US. ICE U.S. (ICE Futures US, Inc) is located in New York, NY; trading takes
place both electronically on the ICE Trading system and on trading floors in New York;
ICE US listed contracts include currencies, iron ore, agricultural products, and the
Russell 1000 stock index. NYBOT was created by the merger of the Coffee, Sugar and
Cocoa Exchange and the New York Cotton Exchange in 2004; NYBOT changed its name
to ICE Futures US, Inc. after it became a wholly-owned subsidiary of the

Intercontinental Exchange in 2007.

KCBT. KCBT (Kansas City Board of Trade) is located in Kansas City, KS; trading takes
place both electronically on CME Globex and on trading floors in Kansas City; listed
contracts include wheat and a broad-based stock index; KCBT futures trading in grains
began in 1876.

MGEX. MGEX (Minneapolis Grain Exchange) is located in Minneapolis, MN; trading
takes place both electronically on CME Globex and on trading floors; listed contracts

Appendix D -4



10.

11.

12.

282

include wheat and agricultural indexes; MGEX was started in 1881 and renamed MGEX
in 1947.

NEX. NFX (NASDAQ OMX Futures Exchange) is an electronic exchange in New York,
NY; primarily lists currency and currency-related contracts. NFX was started as
Philadelphia Board of Trade; its parent (then PHLX) was bought by NASDAQ OMX in
2008.

NYMEX. NYMEX (New York Mercantile Exchange) is located in New York, NY;
trading takes place both clectronically on CME Globex and on trading floors in New
York; listed contracts include energy-related and, emissions. NYMEX was originally
founded in 1872 as the Butter and Cheese Exchange of New York (which became
NYMEX in 1882) and became a wholly-owned subsidiary of CME Group Inc. in 2008.

NADEX. NADEX (North American Derivatives Exchange, Inc.) is a Chicago-based,
electronic exchange offering retail-oriented, binary and variable payout options on stoek
indices, foreign exchange rates, economic events, metals, and certain agricultural
commodities (designated February 18, 2004).

. NYSE Liffe. NYSE Liffe (NYSE Liffe U.S. LLC) is an electronic exchange located in

New York, NY; listed contracts include precious metals and equity indexes; NYSE Liffe
was launched in 2008 as a subsidiary of NYSE Euronext (designated August 21, 2008).

. OneChicage. OneChicago (OneChicago LLC Futures Exchange; also called OCX) is an

clectronic exchange located in Chicago, IL; listed contraets include individual stocks,
narrow-based indexes, and exchange traded funds. OneChicago is owned by a consortium
that includes Interactive Brokers Group, LLC, the CME Group, Inc., and the CBOE
(designated June 11, 2002).
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C. Detailed Trading Statistics for the e-Mini S&P 500 June

2010 futures
This section contains detailed trading data for the CME e-mini S&P 500 June 2010
futures contract covering the following three time petiods (all times Eastern Daylight
Time):
e Activity by hour from May 5 4:00 PM through May 6 5:00 PM
e Activity by minute from May 6 1:00 PM through May 6 4:15 PM
e Activity by second from May 6 2:41:00 PM through May 6 2:50:00 PM

For each time slice, the following information is displayed:
e The number of trades (Trades)
e The number of individual contracts traded (Volume)
o The price of the first trade (First)
e The highest trade price (High)
o The lowest trade price (Low)
o The price of the last trade (Last)
o The difference between the last price and the first price (Last — First Range)
e The difference between the highest price and the lowest price (High/Low Range)
e The volume weighted average price (VWAP)
* The number of unique Globex accounts executing buys (Buy Accts)
e The number of unique Globex accounts executing sells (Sell Accts)
e The number of unique parties executing buys (Buy User IDs)'*
* The number of unique parties executing sells (Sell User 1Ds)
» A graphical display of the volume (Volume Graph)

As can be seen in the tables, the number of User IDs is normally greater than the number
of Accounts. This can be due to the use of a single account by multiple User IDs. For
example, there is not a specific limit to the number of automated trading systems (ATS)
that an individual can use to trade his personal account. Each ATS would be given a
unique User ID.

'8 CME Group Rule 576 requires that each order entered into CME Globex include the submission of an

operator ID, also referred to as the “Tag 50 ID” or “User ID”, which is unique to the party who entered the
order. For orders entered manually, the Tag 50 ID must be unique to the individual entering the order into
CME Globex. For orders entered by an automated trading system (“ATS”), the Tag 50 ID must be unique
to the person, or the identified team of persons on the same shift, who are responsible for the operation of
the ATS. All Tag 50 IDs must be unique at the level of the clearing member firm. See Market Regulation
Advisory Notice RA0915-5, “Operator ID (‘Tag 50°) Required on All CME Globex Orders,” available
from CME Group at http:/www.cmegroup.com/rulebook/files/ CME_Group RA0915-5.pdf (visited May
15, 2010).
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The numbers for Buy Accts and Sell Accts provide a rough idea of the breadth of
participation from an account owner/controller standpoint. The numbers for Buy User
IDs and Sell User IDs provide a rough idea of the breadth of participation from the
standpoint of users dircctly interfacing with the Globex system. Many participants were
both buyers and sellers and they would be included in both the Buy and Sell columns.

Source of data: CME Group as of May 13, 2010
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CME E-Mini SP Futures

June 2010 Contract
Summarized Activity By Hour (Eastern Daylight Time)
Trade Date May 6, 2010

Al

1 SfSPNIS. APM . 731 - SSIF CLIBA28 116350 LISRIS, 00005 1165830

2 spw 4,508 y 1163.00 116450 100 | 2. 1162.867

3 69M 5,083 625 1IEASD 118625 1. ; 1165403

B 7oM nam. nasy | A167.00 116500 116650 0. : 116,108 T : | na
5 L sem ams  ssm 16700 116450 116625 -025 | 2. 1165952 : 9.572
B 9eM; 1513 amz. TS 116675 LIS uesasy w3 n 4512
7 109N 1690 5,195 16 25 116550 116675 -0.25 | 175 | Li6AA32 : L same
5 UM 1370 3430 1167 .00 T165.50. 116575 -1 : 166,247, 1 i 3 § 3,830
9 AV 1813 6008 s e L 1164.717 : 5508
0 CS5/6/2010. 1AM 1221 4,890 .00 136400 1164.25 2898
u 1AM 7204 AETS IG5 115925 MSASE 4TS 00 risrade 3 = i 34,675
12 M e 7LERS | USROD 116525, 5. . 1161506 ] 71853
3 aam 18338 43310 75, 1163.00.1167.50, : 1165.649 5 ) s
" _ SAM 90 30262 .00 1164:75 s 25 166,422 30,262
15 saM 7953 3008 75 116675 i 1168051 EeR )

18 TAM. 19,841 64871 - 13622s ] 50 mess
17 8AM 342260 153541 L 155,50 X 150 | 1268.5%
18 SAM §3015 398,117 56 | 13525

19 D10AM 113,467 . 524215

20, 1AM 122,268 ] 618,337 §

21 1200 73,439 347471 © 148,50

2 10M 83577 AumOM3 50 114075,

1 2PN 290,556 1,600,843 | 105600, : |

2 3PN 27330 1,309,004 00 1163.25 : s s
2 apn saes wrsw 125,00 10950 . 550 | 122350
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CME E-Mini SP Futures
June 2010 Contract
Summarized Activity By Minute 1:00 PM-3:15 PM (Eastern Daylight Time)
Trade Date May 6, 2010

15306 N 118272
C1152350 075 - 1152812
- 1151.966
1154579
1152.094
1152367
1151850
1150.864:
1156.424
| 1150.867
| 11502500
1149.605
1148.767
1148.308
1143.174.
148,000,
1147.400
1146.315
1146.730.
| 1147051
| 1147.057

1146.504°
. 1146411
© 1145789

145,001

26 o > 1184.870
27 . 16PN 2007 75 . LD L 1145.776;
28 0 LI7PM LO33 3 .25, 04 . 1145.208.
5 Lzeem 1530 : . : .25 923 L 1145.986
20 . 129PM. L0895 H 1 . : . 1145.895
31 i30eM E17 75 | 1uarms
2 raieml | 73S ) | 1147.00 : 1146.812
33 . 132PM 744 : 00, . 114675 3 1146994,
34 . 133PM. 1,061 i 3 : 75 i 1145,203
35 134PM ™ : 00 . .25, O 00 | 1185975
36 . 1356M 664 145,75 o .75 1196.095
37 LIEPM 1564 : . [ 1145,268:
38 0 137PM 1,768 75! : 3 . . 1142912
39 138PM 1,847 23 1145.00° | 11444 C 125 1144256
50 T9PML 1217 0! . .00 L 1s2sT 025 125 | 1184608
41 L4DPKA 3,003 : 0 § 1343, . . 1143.368
4z vaiem; 2,357 .00 : . . 1143173
43 lazeM. 863 . o 50| 1183834
% La3PM 8BS 00, o0 e 184,211
a5 . La4PMi L4 : .50, 0. . 1144.386.
a6 1:85 PML 63 E : % 1145000 0.5 : 1144.828;
47 nasPM 1116 X o § 1144827
ag | LareM. am : : g . : $ 1142.979
43 16BPM 919 : . . | 1145047
SO 1dgPM. 9SS 2 144250 000 % 1144.502

Appendix D -9



114850,
144,25

1144.59:
1144.25.

134425
143,75

114200

114100 -
134275,

134275

1342.25.
143,25
1143,25;
1ALT5
114175

1141.60.

1141.00;

112300,

13140.25
113225

113750

1136.25
113800,
136,50,

1137.50.

287

1142.86%
1143.227
1142,872.
1142,066
1141183

1108
| 1139953
1139477,
| 113906

1137.833;
1137.251
1135.314
1135.512.
1337258
1137.371

[
e

5l
B3

1137.00, -
137,25
1135.50
13850

1133.75

113175

112825,
212600

112875,

1128.50
1332.25:

1132.50.

1133.25,
1132.23
1130.25:

1130.25.

1128.75

127,50,
1IT5,
1127.50.

1126.00

12450,
1120,00,

112125

1121.25;

1113.50:

1137.493.

i 1136732

1134.739

1132452

1132.789

i 1130.122
i 1327981

1127.144.

[ 32
 1130.730°
i 1131976

1132.216

1132473

1131005,

1130.230;

i 1129.476

1128.652;

! 1127.072

1127.532.

1127.055.

1124045,

| 1122548
0.3

1122.423
I 1116906
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15050

| 114355

| 111189

. 1101973

; . 1092.413
1069.00 om0 wesozm
107250 375 3 1070.273
- | 1076332
1091335

1088.248
 1090.106
1101239

1105792

| 1113588
1112.659

1110.954

115,51

JEE LY

1115.829,

113017,

| 1102815
1110.925

1132190

111B.382;

1118032
1119.836

1124.00; 251 i ., 1122.412

1126.50 00 .. . ;1133337
113125 3 $ . 75 1127955

1F3LTS L0 4 X . T1128.235 5%

1128.00, ‘ . 25 1 1126762 2

112800 A .25 975 ¢ 1122901

112225 £ 3 .00 . 1120.268
1120.292‘
1320,707
1119.750
1121620
1123.507
1121.85%
1117.026
1113,552.

¢ 1110473

H 1114.068;

| 1113.478
1132,577
1120.268

{ 1108.335
1108.517
1110.073
1115.333
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1125.00
1126.50
112725
12725
112800
1128.00
1130.00
113600
113575,

1132750

11s899.

L 1120393

1119.014
111,245
1120.688
1123.863;

. 1125700

1122571

| 1121695
| 112385

1122373

| 1122843

1125139

e

1126.335:
1125.709

aaz7037

1128.857

1133456,
. 1133845
| 1131096

1130.565¢

1130219

1132,266;
1131791

1132.00
1330.50

. 112735
112650
526,25,
112500
1123.50
1124.00
112450
112450
112450,

152875
1123.50,
112225
112200
1522.00
112100
1120751
1I2L.75
1275, a5 unTs
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. 1127854

1126.370:

£ 1125.925¢
: -1125.008:

1123.585

207

1121772

| 1123326

1123.807:
1133596
1122.888¢

e
L H2ea

1121492
1120.303

1120392

1120315

uzees

12,218




&
: 2:41:01 PM
2:41:028M

A1:03 M |

{24104 PM

A43:05 PR

24L06 PM

2:41:07 PM

24108 PN
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CME E-mini SP Futures June 2010 Contract
Summarized Activity By Second 2:41 PM-2:50 PM (Eastern Daylight Time)

nsas

Trade Date May 6, 2010

111325
1113.00

- 113,50

1113.50
113,75
11378
JEETES

111325

1134.00
1114.00,
1134.25
1134.75.

(10 ¢ 24109 PM 129 645 111450, 1115.00;
11 © 2:41:10 PM 142 654 111475 3115.00
12 24111 PM 122 449 1311500 ILIS.25
13 ; 24112 PM 102 537 ¢ ;113475 1115.00 1115.091
14 0 24113 PM L 175 ¢ L1475 1T15.000 f 1114.823}
15 2:4334PM ¢ 153 1,099 111475 111475 | 1134807
16 | 24115 PR 9% 433 1114500 $134.75 1134739
17 | 24136 PK 131 603 1134.50) 1114.50 11314707
18 | 24117PM a5 ; 298 ¢ 1114.50; 1115.00: 1114787
19 | TALIBPM 91 803 11314.75; 1115.00: 1314580
20 41:13 PM kel 299 ¢ 1115.50: 1135254
21 % 2:41:20 P 85 515 | 1115.25! 1115.264
22 AL PM 90 ¢ 382 1115.25; 1115306
23 . 24L220M 60 57 1114.75 1114991
24 24L3PM 175 984 1115.06° 1114.858
25 | 24124PM 69 3n 111525 1115240
2% 2:41:25 M 32 13 1115.35; 1115.438:
27 | 24126 °M 20 79 + 111550 | 1115453
D28 24127PM 28 105 1115.25; 1115.50, 1113.452
D29 2arWPM . LS 688 | 111525 131525 [EEtLE
30 | 241:29PM 80 37 © 331550 311875 1115.567
31 2:4130PM 123 575 1115.00. 1115.50 1115.467
32 241:31PM 35 132 | 13550, 1550 [Rettia)
33 | 2AL22PM 179 873 L1475 1115.00 1115,243
34 241330 58 208 111475 1135.80 H 114,852
135 24134 PM 56 7 111475 111500 11315030,
36 | 241G PM 306 1,957 1114000 1114.25 11144657
37 | 24126 PM 174 840 ¢ 1878 113375 ;1134004
38 . 24137 PM 128 654 | L 1112.750 1114000 1114.023}
35 24138 PM 9 4 | M13.75 134,00 113,788
40 2:4L33PM 65 232 1113500 1313.75: 1113.748
A1 2:45:40 PM 37 208 i 11350, 111359 1113.807;
42 24141 8M 107 a2 1113,50; 11313.50 | 1113.852
43 | 24142 PM 39 263 | 111350 1113750 1113593,
D44 241:43PM 200 1,154 1113.50: 131400 1112.876
45 | 24144 PM ST 6 1113.75, 1114.00 | 1114038
a6 - 241345 PAY 11 81 I114.000 111435 1114.164.
A7 241:46 PM 52 335 1134000 1114.50 1114.317 £ 28 N 325
48 | 24147 PM 1z 1,168 131373 1334.00 114,221 % 1,160
29 | 24148 PM 32 117 111375 111375 1113951 L N 17
50 ; 2:41:49 FM 59 365 1113.75 1113.75) 1113.75 1113.977 7 365
51 24L50PM 58 A38 1334.00: 111375 111400 1113.792. : . 438
52 | 241:51PM 90 638 1114.00 1113.50. 111350 1113.5&1: Y 2 638
53 | 24ns2eM 52 181 1113.50 111325 1113.25‘ | 3113.385] : o 181
54 | 2:41:53PM 235 1710 . 1113.50 TTI3.25 1514000 1113.80% 5 3 1,710
55 ¢ Z4LSIPM 65 ¢ 219 113395 1113.50; 1113.5¢ o 1118.74% ¥ i 319
56 24LSSPM . B0 463 111350 | 111350 11375 112595 26 19 463
57 | 24156PM 22 180 10350 1175 111350 111350 1113560 : s
58 | 24L:57PM 7 330 0 1113500 1113500 13112.25 111335 | 1113.314 330
59 . 28158 FM 56 237 111325 IS0 MBS IIERIS 13483 a7
50 24LS9PM | 343 18287 111325 11425 11325 111400 113,888 1828

Appendix D - 13




291

131835 N X 11052

THH00. s, o 113,997
11400, FE R A W1 15 T
114,25 . X 1114.188
111375, . 1113758
11550 . o 113700
JEEEER . [ E- T S EER
1H13.25 . 5 {yasesy
IR 1350 o PHERER
103,35, 111350 : 113,593
MR U6 ‘ dsiaase
1113:25] 311350 .25 . {11260,
111306 1113.00 : L 0se | 1323
111250, 121250, : . 112,878
11258 141250 . : 112588
1250 RIS . . EEESY
C1mi27s . LI LN
2B TS 25 | 112,800
w2 s | o 25 1288
unRys nnn o LN RIVR S
Y125 111300 035 mmane
112,000 111350 1113.312
1300 1300 BEEERI
11275 1118.50. 11388
11335 13125 . 025 s
BN WIS s . 1313.356.
- IH300 IRE00 A : 113279
11275 A8 D s 1112999
B =2EX - BESEER B Y . 1112022
11300 111300 : . 113,075,
00 11300 . 00 1izoon | X ! =
92 1206 11LT5 101300 080035 n2esy 5 : ] 47
9 206, 1275 1IEL00 o 12756 : e 137
o 1300 11275 LTS IEIICT " 3 ? 197
% 5. 111360, 1HIES0. 11275 o os0 nzser i 671
86 Ze235PM 300 550 11250 111225 M50 0 25| 1112420 [ 550
; 39 152 HIZSO 111235 111225 : . 112358 H : 152
& EY THZTS 111225 MEZS0 . 1112446 ; 17
43 W M50 106 11250 1LIS : : 1112753 ;
n 09 IATS 1RG0 1HZTS | 112TS 25 e
. W WO 11275 IMZT5 1ULTE ILLTS X uzse
102 342019M 11§06 111075 1275 111235 11150 .2 ; 1112498
103 z4282em 55 237 11250 10275 11250 111275 | amzns
[R1S) R T BS 293 11250 1mi250 1Mi2Z5 111250 . ; | 1112365
105 2AZ44PM 6801 3154 115250 311250 {11106, IHILED ; : 111583,
106 ZAZASEM . - 389 1123 125 1ML 11050 1N07S . 110,792
W07 24246PM | 176 695 11075 135 1G58 113075 T T 110.822.
108, 24247PM 275 113 111075 113125 131025 113025 X . 11365857
109 TAZABPM . 608 2768 11056 LUG5E 1103.25 110950 . 109,672
10 24%A9EM | 267 1U09.50. 1109.75 1900 110950 75 3109304
11 242509M - 876 1109.50. 1109.50 110850 110875 X 1108857
12 242SIPM . 106 10675 109.00 10875 1109.00 ] 5 10873
152 2a3SIPM 015 10875 110925 110850 1109.00 ; ; 1108855
e TA2SIPM 85 10875 110935 110875 1109.25 . | 1108951
A15 24254PM s 1109.00 1108.500 120875 1103.00, 108,128
16 azsSEM 1M 717 1075 110900 10835 110835 0T nesTes
107 24256PM 164 1,00 110850 110850 1307.75 1108.00 75 1o
16 2MZSTPM 5 950 130800 10800 110725 1107.25 5 L u7s | ngvsm
Y ZAXSEPM . 215 1381 10735 HORS0. LI06TS. LI0RTS . | 107057
120 TAZSIPM | 156 617 IWT00 1M725 110658, 110700 : | 10696t
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243:00PM |
| 243:01PM

10575, 1106.50;
1106.25. 1106.50
110600, 1106:00
110550 ¥105.75
110450 1HAS0
1103.50° 110350
1163,00; 110350
110300 1103.25
1102.25. 1102.50
110350, 10375
103,50, 110400
110375, 1104.00;
116225, 1103.50
1103.50: 1104.00
110150, 110275
110250, 1103.25
1103.06: ‘1103“25
110275
1102.75
1302,25
1103.00
110350
110250
1100.75¢
1101.00
110075
100,75
110,75
1160.50:
1100,25
1100.50.
]lDO»ZS‘
109950
1100.25
1100.00,
1100.00
1099.75
1098.50:
1093.75
1099.25..-
109850
109875

109925,

098,50

1095.00:

1098.50

1099.25, . 50 | 1099.245
1099.25, 00 | 075 1098367
109875 : 1099132
109875 1098867
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2:44:20PM
2:44:21 PM

293

- 1094.25
1093.50

| 1097487
| 10978230
| 1097.643
| 1037605

1098.088
1098364

| 1098.616
098419,
1098451

1098283

| 1098.348
| 1098.004
" 1097888
| 1098.063
i 1097.858:

1097478

| 1097.188
i 1096671

1096169
095,655
1094812
1094848
094,028

2433 PM
{ 2:44:30 PM
| 244:35 P11

| 28453 PM

- 1094.75.
109475
033.75.
19375
1092.50
1083.257
109050
1091.25!
1091.00
e
WL
108875
108900
1088.75
1087.00
1688.00

1053.437
1099.655

| 1093.823
| 1092.877
$ 1093.135

1092.624,

1092449

091,245,
1090.883
1090284
1091,289
1090.575.
1089.328:
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| 245:01PM
2:45:02 PM

| 245:03PM

<700
Stop Logic alt

| 1076.140
| 1075.844:
| 1074310
| 1074.145

074,299

173,559

L I0TREET:

1074.143

| 1071324
| 31071832
| 1072383
| 1069.051.

106,555

| 1069.925,
| 1063.970

106983

1068.156.

1067.948

1060909

5

0w
.t B

g

105575

106200

P 1062.25

- 1061.00,
105875,
105150
106275

106500

| 1065.00

105875

| 1059.50
1058.50,
1056.25,

T0B1.00;
106125
1058.00.
06200
106225
062,50
1064.25

| 1085.25
| 1068.25
i 1068.00

1069.50:
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